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EXECUTIVE  SUMMARY 
TEN  MILE  RIVER  BASIN  1997  WATER  QUALITY  ASSESSMENT  REPORT 

The  assessment  of  current  water  quality  conditions  is  a  key  step  in  the  successful  implementation  of  the 
watershed  approach.  This  critical  phase  provides  basic  information  for  focusing  resource  protection  and 
remediation  activities  to  be  executed  later  in  the  watershed  management  planning  process.  Detailed 
information  regarding  individual  river  segments  and  lakes  in  the  Ten  Mile  River  Basin  is  presented  in  this 
assessment  report.  The  following  summary  provides  an  overview  of  the  status  of  water  quality  conditions 
in  the  Ten  Mile  River  Basin  based  on  information  available  to  the  Department  of  Environmental 
Protection's  Division  of  Watershed  Management  (DEP  DWM)  as  of  February  2000. 

TEN  MILE  RIVER  BASIN   -  RIVERS 

This  report  presents  the  status  of  32.8  river  miles  in  the  Ten  Mile  River  Basin  representing  the  Ten  Mile 
River  and  all  major  tributaries.  These  include  Scotts  Brook;  the  Bungay  River;  Speedway  Brook;  the 
Sevenmile  River  and  its  tributary,  Fourmile  Brook;  and  Coles  Brook.  Smaller  unnamed  tributaries  to  these 
streams  remain  unassessed. 

AQUATIC  LIFE  USE 

The  Aquatic  Life  Use  is  met  when  suitable  habitat  (including  water  quality)  is  available  for  sustaining  a 
native,  naturally  diverse,  community  of  aquatic  flora  and  fauna.  The  assessment  status  of  this  use  is  derived 
primarily  from  benthic  community  data  (Figure  1 )  and  to  a  lesser  extent  fisheries  and  sediment  data.  The 
designation  of  the  Aquatic  Life  Use  as  impaired  (non  or  partial  support)  results  from  a  combination  of 
stressors  including  both  point  and  nonpoint  sources  of  pollution.  The  overall  Aquatic  Life  Use  status  of  the 
32.8  river  miles  in  the  Ten  Mile  River  Basin  (mainstem  and  tributaries)  discussed  in  this  report  is  as 
follows: 

Aquatic  Life  Use  Summary 

•  3.0   miles  Full  Support 

•  6.1    miles  Partial  Support 

•  18.8  miles  Non  Support 

•  4.9   miles  Not  Assessed 

None  of  the  14.5  river  miles  of  the  mainstem  Ten  Mile  River  supports  the  Aquatic  Life  Use.  The  river 
partially  supports  the  Aquatic  Life  Use  upstream  of  West  Bacon  Street  in  Plainville  and  downstream  of 
Dodgeville  Pond  in  Attleboro.  The  Aquatic  Life  Use  is  not  supported  in  the  mainstem  between  these 
locations.  Causes  and  sources  of  impairment  upstream  of  West  Bacon  Street  are  unknown.    Siltation 
and  other  forms  of  habitat  alteration,  as  well  as  sediment  contamination  (particularly  metals)  impair  the 
Aquatic  Life  Use  between  West  Bacon  Street  and  the  North  Attlborough  WWTP  discharge.  Downstream 
from  the  discharge,  instream  impacts  to  the  benthic  macroinvertebrate  community  attributable  to  the 
discharge  were  also  documented.  Organic  enrichment/low  DO  was  evident  in  the  mainstem  Ten  Mile 
River  between  the  North  Attleborough  WWTP  and  Dodgeville  Pond.  Downstream  of  Dodgeville  Pond, 
instream  dissolved  oxygen  and  saturation  levels  were  higher  but  dropped  again  as  the  river  flowed  into 
Seekonk.  Slight  impairment  of  the  benthic  community  was  documented  below  the  Attleboro  WPCF 
discharge  as  the  Ten  Mile  River  entered  Pawtucket,  Rhode  Island.  Downstream  from  Dodgeville  Pond, 
the  mainstem  Ten  Mile  River  was  assessed  as  partially  supporting  the  Aquatic  Life  Use.  Other  causes  of 
impairment  to  the  biota  in  the  Ten  Mile  River  include  unknown  toxicity  and  sediment  toxicity  (Wetherells 
and  Dodgeville  Ponds)  from  municipal  discharges  (North  Attleborough  WWTP  and  Attleboro  WPCF)  and 
contaminated  sediments.  Other  unknown  causes  and  sources  of  impairment  may  also  exist. 

Tributaries  represent  18.3  of  the  32.8  river  miles  in  the  Ten  Mile  River  Basin.  Of  these  the  Aquatic  Life 
Use  was  impaired  along  10.4  tributary  miles.    Additional  data  would  be  required  to  assess  the  Aquatic  Life 
Use  in  both  the  Bungay  River  and  Fourmile  Brook. 

The  major  cause  of  impairment  to  the  Aquatic  Life  Use  in  the  tributaries  of  the  Ten  Mile  River  was 
attributed  to  low  flow  conditions.  Three  stream  segments  -  the  upper  Sevenmile  River  (Class  A)  segment, 
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Scotts  Brook,  and  Coles  Brook  -  totaling  9.5  river  miles,  were  adversely  impacted  presumably  from  either 
water  withdrawals  or  regulation  of  impoundments  (hydromodification).  Other  unknown  causes  and 
sources  of  impairment  may  also  exist. 

Habitat  degradation  was  observed  in  the  form  of  sediment  deposition  and  substrate  embeddedness 
directly  attributed  to  road  runoff,  construction  activities,  riparian  zone  disturbance,  and  other  forms  of  NPS 
pollution  in  Speedway  Brook  impairs  the  Aquatic  Life  Use.  Although  the  Aquatic  Life  Use  was  not 
assessed  in  the  Fourmile  Brook,  habitat  degradation  in  the  form  of  riparian  zone  disturbances  was 
observed. 


FISH  CONSUMPTION  USE 

The  Fish  Consumption  Use  is  met  when  pollutants  do  not  result  in  unacceptable  concentrations  in  edible 
portions  of  marketable  fish  or  shellfish  or  for  the  use  of  recreationally  caught  fish,  shellfish,  other  aquatic  life 
or  wildlife  for  human  consumption.  This  use  is  assessed  using  the  Department  of  Public  Health's  Fish 
Consumption  Advisory  List. 

In  June  1986,  the  Massachusetts  Department  of  Public  Health  (MDPH)  issued  a  Fish  Consumption  Advisory 
for  the  Ten  Mile  and  Sevenmile  Rivers  due  to  elevated  concentrations  of  lead  in  edible  fillets.  Based  on 
subsequent  sampling  data  generated  in  1987  and  1990,  the  MDPH  rescinded  their  1986  advisory  in  July 
1994.  However,  it  should  be  noted  that  because  of  risks  associated  with  elevated  levels  of  mercury  in 
certain  species  of  freshwater  fish,  the  MDPH  has  issued  a  statewide  Interim  Freshwater  Fish  Advisory  as 
of  September  1994.  The  interim  advisory  recommends  that  "Pregnant  women  should  be  advised  of  the 
possible  health  risk  from  eating  fish  taken  from  Massachusetts  freshwater  bodies  in  order  to  prevent 
exposure  of  developing  fetuses  to  mercury."    The  advisory  does  not  include  stocked  trout  or  farm-raised 
fish  sold  commercially.    The  Fish  Consumption  Use  for  the  entire  Ten  Mile  River  Basin  (32.8  river  miles) 
included  in  this  report  is  summarized  as  follows: 

Fish  Consumption  Use  Summary 

32.8  river  miles  Not  Assessed.    (There  are  no  site  specific  MDPH  fish  consumption  advisories  in 
place  in  the  Ten  Mile  River  Basin.) 

RECREATIONAL  USES 

The  Primary  Contact  Recreational  Use  is  defined  as  any  recreation  or  other  water  activity  during  which  there 
is  prolonged  and  intimate  contact  with  the  water  with  a  significant  risk  of  ingestion.  These  include,  but  are  not 
limited  to,  wading,  swimming,  diving,  surfing  and  water  skiing.  The  Secondary  Contact  Recreational  Use  is 
defined  as  any  recreation  or  other  water  use  during  which  contact  with  the  water  is  either  incidental  or 
accidental.  These  include,  but  are  not  limited  to,  fishing,  boating  and  limited  contact  incident  to  shoreline 
activities.  The  overall  support  status  (data  summaries  in  Figure  1)  for  the  entire  Ten  Mile  River  Basin 
(32.8  river  miles)  included  in  this  report  are  summarized  as  follows: 

Primary  Contact  Recreational  Use  Summary      Secondary  Contact  Recreational  Use  Summary 

•  0.0  miles  Full  Support  •  0.0  miles  Full  Support 

•  4.3  miles  Partial  Support  •  4.3  miles  Partial  Support 

•  3.9  miles  Non  Support  •  0.9  miles  Non  Support 

•  24.6  miles  Not  Assessed  •  27.6  miles  Not  Assessed 

Too  little  current  data  exists  to  assess  any  stream  in  the  Ten  Mile  River  Basin  as  full  support  for  either  the 
Primary  or  Secondary  Contact  Recreational  Use.   Elevated  fecal  coliform  densities  were  initially 
documented  in  Coles  Brook  during  the  DEP  DWM  Ten  Mile  River  Basin  survey.  Follow-up  investigations, 
funded  through  the  Massachusetts  Watershed  Initiative  (MWI)  Grant  Program  in  a  project  entitled  An 
Assessment  of  Non-point  Source  Pollution  in  the  Coles  Brook  Subwatershed  of  the  Ten  Mile  River  Basin 
(Fennessey  1999),  confirmed  the  presence  of  elevated  fecal  coliform  bacteria  in  Coles  Brook  under  wet 
weather  conditions.  As  a  result,  the  Primary  and  Secondary  Contact  Recreational  Uses  are  assessed  as 
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partial  support  in  Coles  Brook.  Additional  monitoring  will  be  required  to  isolate  sources  of  bacteria.  Two 
other  tributaries  of  the  Ten  Mile  River,  the  upper  segment  of  the  Sevenmile  River  (Class  A  waterbody)  and 
Speedway  Brook,  both  had  elevated  fecal  coliform  densities  that  impaired  both  recreational  uses.  Both 
the  Primary  and  Secondary  Contact  Recreational  Uses  were  not  supported  in  Speedway  Brook,  while  only 
the  Primary  Contact  Recreational  Use  was  not  supported  in  the  upper  Sevenmile  River  (Class  A) 
segment.  The  source(s)  of  fecal  coliform  bacteria  inputs  to  these  streams  are  unknown  at  this  time. 


AESTHETICS  USE 

The  Aesthetics  Use  is  met  when  surface  waters  are  free  from  pollutants  in  concentrations  or  combinations 
that  settle  to  form  objectionable  deposits;  float  as  debris,  scum  or  other  matter  to  form  nuisances;  produce 
objectionable  odor,  color,  taste  or  turbidity;  or  produce  undesirable  or  nuisance  species  of  aquatic  life.  The 
overall  Aesthetics  Use  status  (data  summary,  Figure  1)  of  the  32.8  river  miles  in  the  Ten  Mile  River  Basin 
discussed  in  this  report  follows: 

Aesthetics  Use  Summary 

•  8.5  miles  Full  Support 

•  12.9  miles  Partial  Support 

•  1.2  miles  Non  Support 

•  10.2  miles  Not  Assessed 

The  Aesthetics  Use  is  partially  supported  in  the  mainstem  Ten  Mile  River  downstream  from  West  Bacon 
Street  in  Plainville  (12.9  river  miles).  This  use  is  impaired  primarily  from  turbidity  and  noxious  aquatic 
plants,  particularly  in  the  impounded  (lakes)  reaches  of  the  river.  Sediment  deposition  and  anthropogenic 
"trash"  deposits  also  degrade  the  aesthetic  quality  in  isolated  areas.  Two  tributaries,  Speedway  Brook  and 
the  lower  0.3  miles  of  the  Bungay  River,  do  not  support  the  Aesthetics  Use.  The  cause  of  the  impairment 
is  siltation  and  turbidity  in  Speedway  Brook,  and  turbidity  from  a  waterfowl  staging  area  (duck  feeding 
pond)  in  the  Bungay  River  near  its  confluence  with  the  Ten  Mile  River. 

TEN  MILE  RIVER  BASIN   -    LAKES 

Overall  use  support  status  and  trophic  status  of  the  lakes  surveyed  in  the  Ten  Mile  River  Basin  are  presented 
in  Tables  1  and  2,  respectively.  It  should  be  noted  that  lakes  or  portions  of  lakes  were  listed  as  undetermined 
when  obvious  impairments  were  not  readily  observable.  With  this  approach,  the  assessment  of  lakes  in  the 
Ten  Mile  River  Basin  is  limited  to  a  "best  case"  picture  (i.e.,  only  the  most  obvious  impairments  are  reported). 
Potentially  more  of  the  lake  acreage  would  be  listed  as  impaired  or  in  a  more  enriched  trophic  status  if  more 
variables  were  measured  and  more  criteria  assessed.  Surveys  also  focused  on  the  presence  or  absence  of 
non-native  macrophytes.  Three  non-native  aquatic  species  and  two  non-native  wetland  species  were 
observed. 


"able  1.  Ten  Mile  River  Basin 

lakes  use  su 

pport  summary 

(in  acres). 

USE/DEGREE 
SUPPORTED 

SUPPORT 

PARTIAL 
SUPPORT 

NON 
SUPPORT 

NOT 
ASSESSED 

NOT 
ATTAINABLE 

AQUATIC  LIFE 

0 

128 

0 

881 

40 

FISH  CONSUMPTION* 

0 

0 

0 

1009 

40 

SWIMMABLE 

0 

121 

112 

776 

40 

SECONDARY  CONTACT 

776 

121 

112 

0 

40 

AESTHETICS 

776 

121 

112 

0 

40 

*Fish  Consumption  results  do  not  include  the  statewide  consumption  advisory. 

N.B.  -  These  results  represent  the  most  recent  assessments  of  lakes/ponds  in  the  Ten  Mile  River  Basin. 
These  data  also  represent  about  52%  (22  of  42)  of  the  lakes/ponds  in  the  Ten  Mile  River  Basin  and  about 
80%  (1 ,049  of  1 ,31 5)  of  the  acreage. 
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Table  2.  Ten  Mile  River  Basin  lakes  trophic  status  summary. 


TROPHIC  STATUS 

NUMBER  OF  LAKES 

ACRES 

Oligotrophic 

0 

0 

Mesotrophic 

3 

234 

Eutrophic 

6 

115 

Hypereutrophic 

8 

364 

Dystrophic 

0 

0 

Undetermined/  Not  Attainable 

5 

336 

Total 

22 

1049 

N.B.  -  These  results  represent  the  most  recent  assessments  of  lakes/ponds  in  the  Ten  Mile  River  Basin.  These  data 
also  represent  about  52%  (22  of  42)  of  the  lakes/ponds  in  the  Ten  Mile  River  Basin  and  about  80%  (1 ,049  of  1,315)  of 
the  acreage. 

Despite  the  "best  case"  scenario  that  is  favored  by  the  Ten  Mile  River  Basin  lake  assessment  approach,  64 
%  (representing  46  %  of  the  surveyed  area)  of  the  lakes  showed  symptoms  of  advanced  succession 
(eutrophic  or  hypereutrophic).  Presumably  additional  testing  of  dissolved  oxygen,  chlorophyll,  and/or 
nutrients  would  corroborate  these  trophic  status  conditions. 

Three  non-native  aquatic  plant  species,  fanwort,  variable  water  milfoil,  and  Eurasian  water  milfoil  were  found 
infrequently  in  the  lakes  of  the  Ten  Mile  River  Basin.  They  are,  however,  particularly  invasive  species  that 
spread  vegetatively  via  cuttings  that  may  float  downstream  or  be  transported  mechanically  between  lakes. 

The  most  frequently  occurring  non-native  weltand  species  was  purple  loosestrife.  Populations  of  this  plant 
are  pervasive  throughout  the  watershed.  Its  presence  was  recorded  at  82%  of  the  lakes.  The  other  non- 
native  wetland  plant  observed  in  the  Ten  Mile  River  Basin  is  the  common  reed  grass.  The  two  non-native 
wetland  species  were  co-located  at  five  lakes  (south  basin  of  Falls  Pond  in  North  Attleborough,  Fuller 
Pond  in  Plainville,  Ten  Mile  Reservation  Pond  in  Attleboro/Pawtucket,  Rl,  Wetherells  Pond  in  Plainville, 
and  Whitings  Pond  in  North  Attleborough). 
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TEN  MILE  RIVER  BASIN 
1997  DEP-DWM  WATER  QUALITY  ASSESSMENT  REPORT 


Figure  1.   1997  DEP  DWM  water  quality,  macroinvertebrate,  and  fish  toxics  monitoring  station  data 
summary  in  the  Ten  Mile  River  Basin. 
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THE  CLEAN  WATER  ACT:   IMPLEMENTATION  THROUGH 
THE  FIVE-YEAR  CYCLE  OF  THE  WATERSHED  APPROACH 


INFORMATION 
GATHERING 


K^ 


MONITORING 


INTRODUCTION 

The  Massachusetts  Watershed  Initiative  is  a  collaborative  effort  between  state  and  federal  environmental 

agencies,  citizens,  non-profit  groups,  businesses  and  industries  in  the  watershed.  The  mission  is  to 

improve  water  quality  conditions  and  to  provide  a 

framework  under  which  the  restoration  and/or 

protection  of  the  basin's  natural  resources  can  be 

achieved.   Implementation  of  this  project  is 

underway  in  a  process  known  as  the  "Watershed 

Approach".  The  five-year  cycle  of  the  Watershed 

Approach,  as  illustrated  in  Figure  2,  provides  the 

management  structure  to  carry  out  the  mission.  This 

report  presents  the  assessment  of  current  water 

quality  conditions  in  the  Ten  Mile  River  Basin.  The 

assessment  is  based  on  information  that  has  been 

researched  and  developed  through  the  first  three 

years  (information  gathering,  monitoring,  and 

assessment)  of  the  five-year  cycle  by  the 

Department  of  Environmental  Protection  (DEP)  as 

part  of  its  federal  mandate  under  the  Federal  Water 

Pollution  Control  Act  (commonly  known  as  the  Clean 

Water  Act). 


EVALUATION 


ASSESSMENT 


i7 


CONTROL 

STRATEGIES 


Figure  2  Clean  Water  Act  Implementation  Cycle 


The  objective  of  the  Clean  Water  Act  (CWA)  is  to  restore  and  maintain  the  chemical,  physical,  and  biological 
integrity  of  the  Nation's  waters  (Environmental  Law  Reporter  1988).  To  meet  this  goal,  the  CWA  requires 
states  to  develop  information  on  the  quality  of  the  Nation's  water  resources  and  report  this  information  to  the 
U.S.  Environmental  Protection  Agency  (EPA),  the  U.S.  Congress,  and  the  public.  Together,  these  agencies 
are  responsible  for  implementation  of  the  CWA  mandates.  Under  Section  305(b)  of  the  Federal  Clean 
Water  Act,  DEP  must  submit  a  statewide  report  every  two  years  to  the  EPA,  which  describes  the  status  of 
water  quality  in  the  Commonwealth.  The  305(b)  statewide  report  is  based  on  the  compilation  of  the 
Commonwealth's  27  watershed  assessment  reports.  The  305(b)  report  compiles  data  from  a  variety  of 
sources,  and  provides  an  evaluation  of  water  quality,  progress  made  towards  maintaining  and  restoring 
water  quality,  and  the  extent  to  which  problems  remain.  Reporting  on  the  status  of  the  water  quality 
conditions  follows  a  standardized  process  described  in  the  assessment  methodology.  This  process  involves 
the  analyzing  of  biological,  habitat,  physical/chemical,  and/or  toxicity  data  and  other  information  to  assess  the 
degree  of  use  support,  and  identify  causes  and  sources  of  impairment.  The  Ten  Mile  River  Basin  1 997 
Water  Quality  Assessment  Report  is  an  integral  component  of  this  305(b)  reporting  process. 

ASSESSMENT  METHODOLOGY 

WATER  QUALITY  CLASSIFICATION 

The  Massachusetts  Surface  Water  Quality  Standards  designate  the  most  sensitive  uses  for  which  the 
surface  waters  of  the  Commonwealth  shall  be  enhanced,  maintained  and  protected;  prescribe  minimum 
water  quality  criteria  required  to  sustain  the  designated  uses;  and  include  provisions  for  the  prohibition  of 
discharges  (MADEP  1996).  These  regulations  undergo  public  review  every  three  years.  These  surface 
waters  are  segmented  and  each  segment  is  assigned  to  one  of  the  six  classes  described  below: 

Inland  Water  Classes 

1.  Class  A  -  These  waters  are  designated  as  a  source  of  public  water  supply.   To  the  extent 
compatible  with  this  use  they  shall  be  an  excellent  habitat  for  fish,  other  aquatic  life  and  wildlife, 
and  suitable  for  primary  and  secondary  contact  recreation.   These  waters  shall  have  excellent 
aesthetic  value.   These  waters  are  designated  for  protection  as  Outstanding  Resource  Waters 
(ORW's)  under  314  CMR  4.04(3). 

2.  Class  B  -  These  waters  are  designated  as  a  habitat  for  fish,  other  aquatic  life,  and  wildlife,  and  for 
primary  and  secondary  contact  recreation.   Where  designated  they  shall  be  suitable  as  a  source  of 
water  supply  with  appropriate  treatment.   They  shall  be  suitable  for  irrigation  and  other  agricultural 
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uses  and  for  compatible  industrial  cooling  and  process  uses.   These  waters  shall  have  consistently 
good  aesthetic  value. 

3.  Class  C  -  These  waters  are  designated  as  a  habitat  for  fish,  other  aquatic  life  and  wildlife,  and  for 
secondary  contact  recreation.  These  waters  shall  be  suitable  for  the  irrigation  of  crops  used  for 
consumption  after  cooking  and  for  compatible  industrial  cooling  and  process  uses.   These  waters 
shall  have  good  aesthetic  value. 

Coastal  and  Marine  Classes 

4.  Class  SA  -  These  waters  are  designated  as  an  excellent  habitat  for  fish,  other  aquatic  life  and 
wildlife  and  for  primary  and  secondary  recreation.  In  approved  areas  they  shall  be  suitable  for 
shellfish  harvesting  without  depuration  (Open  Shellfishing  Areas).  These  waters  shall  have 
excellent  aesthetic  value. 

5.  Class  SB  -  These  waters  are  designated  as  a  habitat  for  fish,  other  aquatic  life  and  wildlife  and  for 
primary  and  secondary  contact  recreation.  In  approved  areas  they  shall  be  suitable  for  shellfish 
harvesting  with  depuration  (Restricted  Shellfishing  Areas).   These  waters  shall  have  consistently 
good  aesthetic  value. 

6.  Class  SC  -  These  waters  are  designated  as  a  habitat  for  fish,  other  aquatic  life,  and  wildlife  and  for 
secondary  contact  recreation.  They  shall  also  be  suitable  for  certain  industrial  cooling  and  process 
uses.   These  waters  shall  have  good  aesthetic  value. 

The  CWA  Section  305(b)  water  quality  reporting  process  is  an  essential  aspect  of  the  Nation's  water 
pollution  control  effort.  It  is  the  principal  means  by  which  EPA,  Congress,  and  the  public  evaluate  existing 
water  quality,  assess  progress  made  in  maintaining  and  restoring  water  quality,  and  determine  the  extent 
of  remaining  problems.  In  so  doing,  the  States  report  on  waterbodies  within  the  context  of  meeting  their 
designated  uses  (described  above  in  each  class).  Each  class  is  identified  by  the  most  sensitive,  and 
therefore  governing,  water  uses  to  be  achieved  and  protected.  These  uses  include:  Aquatic  Life,  Fish 
Consumption,  Drinking  Water,  Primary  and  Secondary  Contact  Recreation,  Shellfishing  and  Aesthetics. 
Three  subclasses  of  Aquatic  Life  are  also  designated  in  the  standards:  Cold  Water  Fishery  (capable  of 
sustaining  a  year-round  population  of  cold  water  aquatic  life  such  as  trout),  Warm  Water  Fishery  (waters 
which  are  not  capable  of  sustaining  a  year-round  population  of  cold  water  aquatic  life),  and  Marine  Fishery 
(suitable  for  sustaining  marine  flora  and  fauna). 

A  summary  of  the  state  water  quality  standards  (Table  3)  prescribes  minimum  water  quality  criteria  to 
sustain  the  designated  uses.  Furthermore  these  standards  describe  the  hydrological  conditions  at  which 
water  quality  criteria  must  be  met  (MA  DEP  1996).  In  rivers  and  streams,  the  lowest  flow  conditions  at 
and  above  which  criteria  must  be  met  is  the  lowest  mean  flow  for  seven  consecutive  days  to  be  expected 
once  in  ten  years  (7Q10).   In  artificially  regulated  waters,  the  lowest  flow  conditions  at  which  criteria  must 
be  met  is  the  flow  equal  or  exceeded  99%  of  the  time  on  a  yearly  basis  or  another  equivalent  flow  which 
has  been  agreed  upon.  In  coastal  and  marine  waters  and  for  lakes  and  ponds  the  most  severe 
hydrological  condition  is  determined  by  DEP  on  a  case  by  case  basis. 

The  availability  of  appropriate  and  reliable  scientific  data  and  technical  information  is  fundamental  to  the 
305(b)  reporting  process.  It  is  EPA  policy  (EPA  Order  5360.1  CHG  1 )  that  any  organization  performing 
work  for  or  on  behalf  of  EPA  establish  a  Quality  System  to  support  the  development,  review,  approval, 
implementation,  and  assessment  of  data  collection  operations.  To  this  end,  DEP  describes  its  Quality 
System  in  an  EPA-approved  Quality  Management  Plan  (QMP)  to  ensure  that  environmental  data  collected 
or  compiled  by  the  Agency  are  of  known  and  documented  quality  and  are  suitable  for  their  intended  use. 
For  external  sources  of  information,  DEP  requires  all  of  the  following:  1)  an  appropriate  Quality  Assurance 
Project  Plan  including  a  QA/QC  plan,  2)  use  of  a  state  certified  lab  (certified  in  the  applicable  analysis),  3) 
data  management  QA/QC  be  described,  and  4)  the  information  be  documented  in  a  citable  report. 
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Table  3.  Summary  of  Massachusetts  Surface  Water  Quality  Standards  (MADEP  1996).  Note:  Italics  are 
direct  quotations. 


Dissolved 
Oxygen 

Class  A,  BCWF*,  SA  :  >  6.0  mg/L  and  >  75%  saturation  unless  background  conditions  are  lower 
Class  BWWF",  SB:  >  5.0  mg/L  and  >  60%  saturation  unless  background  conditions  are  lower 

Class  C:  Not  <  5.0  mg/L  for  more  than  16  of  any  24  -hour  period  and  not  <  3.0  mg/L  anytime  unless  background 
conditions  are  lower;  levels  cannot  be  lowered  below  50%  saturation  due  to  a  discharge 

Class  SC:  Not  <  5.0  mg/L  for  more  than  16  of  any  24  -hour  period  and  not  <  4.0  mg/L  anytime  unless  background 
conditions  are  lower;  and  50%  saturation;  levels  cannot  be  lowered  below  50%  saturation  due  to  a  discharge 

Temperature 

Class  A:  <  68°F  (20°C)  and  A  1  5°F  (0.8°C)  for  Cold  Water  and  <  83°F  (28  3°C)  and  A  1  5°F  (0.8°C)  for  Warm  Water 

Class  BCWF:  <  68°F  (20°C)  and  A3°F  (1  7°C)  due  to  a  discharge 

Class  BWWF:  <  83°F  (28.3°C)  and  A3°F  (1 .7°C)  in  lakes,  A5°F  (2.8°C)  in  rivers 

Class  C,  SC:  <85°F  (29.4°C)  nor  A5°F  (2.8°C)  due  to  a  discharge 

Class  SA:  <85°F  (29.4°C)  nor  a  maximum  daily  mean  of  80°F  (26.7°C)  and  A1  5°F  (0.8°C) 

Class  SB:  <85°F  (29.4°C)  nor  a  maximum  daily  mean  of  80°F  (26.7°C)  and  A1 .5°F  (0.8°C)  between  July  through 
September  and  A  4.0°F  (2.2°C)  between  October  through  June 

PH 

Class  A.  BCWF,  BWWF:  6.5  -  8.3  and  A0.5  outside  the  background  range. 
Class  C:  6.5  -  9.0  and  A1.0  outside  the  naturally  occurring  range. 
Class  SA,  SB:    6.5  -  8.5  and  A0.2  outside  the  normally  occurring  range. 
Class  SC:  6  5  -  9.0  and  A0.5  outside  the  naturally  occurring  range. 

Fecal 

Coliform 

Bacteria 

Class  A:  an  arithmetic  mean  of  <  20  organisms  /100  ml  in  any  representative  set  of  samples  and  <  10%  of  the 
samples  >  100  organisms/100  ml. 

Class  B:  a  geometric  mean  of  <  200  organisms  /100  ml  in  any  representative  set  of  samples  and  <  10%  of  the 
samples  >  400  organisms  /100  ml.  (This  criterion  can  be  applied  on  a  seasonal  basis  at  the  discretion  of  the  DEP.) 

Class  C:  a  geometric  mean  of  <  1000  organisms  /100ml,  and  <  10%  of  the  samples  >  2000  organisms/100  ml. 

Class  SA:  approved  Open  Shellfish  Areas:  a  geometric  mean  (MPN  method)  of  <  14  organisms/100  ml  and  <  10% 
of  the  samples  >  43  organisms/100  ml  (MPN  method). 

Waters  not  designated  for  shellfishing:  <  a  geometric  mean  of  200  organisms  in  any  representative  set  of  samples,  and 

<  10%  of  the  samples  >  400  organisms  /100  ml.  (This  criterion  can  be  applied  on  a  seasonal  basis  at  the  discretion  of 
the  DEP.) 

Class  SB:  approved  Restricted  Shellfish  Areas:  <  a  fecal  coliform  median  or  geometric  mean  (MPN  method)  of  88 
organisms/100  ml  and  <  10%  of  the  samples  >  260  organisms  /100  ml  (MPN  method). 

Waters  not  designated  for  shellfishing:  <  a  geometric  mean  of  200  organisms  in  any  representative  set  of  samples,  and 

<  10%  of  the  samples  >  400  organisms  /100  ml.  (This  criterion  can  be  applied  on  a  seasonal  basis  at  the  discretion  of 
the  DEP.) 

Class  SC:  <  a  geometric  mean  of  1000  organisms/100  ml  and  <  10%  of  the  samples  >  2000  organisms/1 00ml. 

Solids 

All  Classes:   These  waters  shall  be  free  from  floating,   suspended,   and  settleable  solids  in  concentrations  or 
combinations  that  would  impair  any  use  assigned  to  each  class,  that  would  cause  aesthetically  objectionable 
conditions,  or  that  would  impair  the  benthic  biota  or  degrade  the  chemical  composition  of  the  bottom. 

Color  and 
Turbidity 

All  Classes:  These  waters  shall  be  free  from  color  and  turbiditv  in  concentrations  or  combinations  that  are  aesthetically 
objectionable  or  would  impair  any  use. 

Oil  &  Grease 

Class  A,  SA:  Waters  shall  be  free  from  oil  and  qrease,  petrochemicals  and  other  volatile  or  synthetic  organic 
pollutants. 

Class  SA:  Wafers  shall  be  free  from  oil  and  arease  and  petrochemicals. 

Class  B,  C,SB,  SC:  Waters  shall  be  free  from  oil  and  grease,  petrochemicals  that  produce  a  visible  film  on  the  surface 
of  the  water,  impart  an  oily  taste  to  the  water  or  an  oily  or  other  undesirable  taste  to  the  edible  portions  of  aquatic  life, 
coat  the  banks  or  bottom  of  the  water  course  or  are  deleterious  or  become  toxic  to  aquatic  life. 

Taste  and 
Odor 

Class  A,  SA:  None  other  than  of  natural  origin. 

Class  B,  CSB,  SC:  None  in  such  concentrations  or  combinations  that  are  aesthetically  objectionable,  that  would  impair 
any  use  assigned  to  each  class,  or  that  would  cause  tainting  or  undesirable  flavors  in  the  edible  portions  of  aquatic  life. 

Aesthetics 

All  Classes:  All  surface  waters  shall  be  free  from  pollutants  in  concentrations  or  combinations  that  settle  to  form 
objectionable  deposits;  float  as  debris,  scum  or  other  matter  to  form  nuisances;  produce  objectionable  odor,  color,  taste 
or  turbidity;  or  produce  undesirable  or  nuisance  species  of  aquatic  life. 

Toxic 
Pollutants  ~ 

All  Classes:  All  surface  waters  shall  be  free  from  pollutants  in  concentrations  or  combinations  that  are  toxic  to 
humans,  aquatic  life  or  wildlife . . .  The  division  shall  use  the  recommended  limit  published  by  EPA  pursuant  to  33 
USC  1251,  304(a)  as  the  allowable  receiving  water  concentrations  for  the  affected  waters  unless  a  site-specific  limit 
is  established. 

Nutrients 

Shall  not  exceed  the  site-specific  limits  necessary  to  control  accelerated  or  cultural  eutrophication. 

*Class  BCWF  =  Class  B  Cold  Water  Fishery,  **  Class  BWWF  =  Class  B  Warm  Water  Fishery,  A  criterion  (referring  to  a  change 
from  ambient)  is  applied  to  the  effects  of  a  permitted  discharge.  -  USEPA.  19  November  1999.   Federal  Register  Document. 
[Online].  United  States  Environmental  Protection  Agency.  http://www.epa.gov/fedrgstr/EPA-WATER/1998/December/Day- 
10/w30272.htm. 
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EPA  provides  guidelines  to  the  States  for  making  their  use  support  determinations  (EPA  1997).    The 
determination  of  whether  or  not  a  waterbody  supports  each  of  its  designated  uses  is  a  function  of  the 
type(s),  quality  and  quantity  of  available  current  information.   Each  designated  use  within  a  given  segment 
is  individually  assessed  as  ^)  support,  2)  partial  support,  or  3)  non  support.  The  term  threatened  is 
used  when  the  use  is  fully  supported  but  may  not  support  the  use  within  two  years  because  of  adverse 
pollution  trends  or  anticipated  sources  of  pollution.  When  too  little  current  data/information  exists  or  no 
reliable  data  are  available  the  use  is  not  assessed.  Although  data/information  older  than  five  years  are 
usually  considered  "historical"  and  used  for  descriptive  purposes,  they  can  be  utilized  in  the  use  support 
determination  providing  they  are  known  to  reflect  the  current  conditions.  While  the  water  quality  standards 
(Table  3)  prescribe  minimum  water  quality  criteria  to  sustain  the  designated  uses,  numerical  criteria  are 
not  available  for  every  indicator  of  pollution.  Best  available  guidance  in  the  literature  may  be  applied  in  lieu 
of  actual  numerical  criteria  (e.g.,  freshwater  sediment  data  may  be  compared  to  Guidelines  for  the 
Protection  and  Management  of  Aquatic  Sediment  Quality  in  Ontario  1993  by  D.  Persaud,  R.  Jaagumagi 
and  A.  Hayton). 

Designated  Uses 

The  Massachusetts  Surface  Water  Quality  Standards  designate  the  most  sensitive  uses  for  which  the 
surface  waters  of  the  Commonwealth  shall  be  enhanced,  maintained  and  protected.  Each  of  these  uses  is 
briefly  described  below  (MA  DEP  1996): 

•  AQUATIC  LIFE  -  suitable  habitat  for  sustaining  a  native,  naturally  diverse,  community  of  aquatic  flora  and  fauna. 
Three  subclasses  of  aquatic  life  are  also  designated  in  the  standards  for  freshwater  bodies;  Cold  Water  Fishery  - 
capable  of  sustaining  a  year-round  population  of  cold  water  aquatic  life  such  as  trout,  Warm  Water  Fishery  -  waters 
which  are  not  capable  of  sustaining  a  year-round  population  of  cold  water  aquatic  life,  and  Marine  Fishery  -  suitable 
for  sustaining  marine  flora  and  fauna. 

•  FISH  CONSUMPTION  -  pollutants  shall  not  result  in  unacceptable  concentrations  in  edible  portions  of  marketable 
fish  or  shellfish  or  for  the  recreational  use  of  fish,  shellfish,  other  aquatic  life  or  wildlife  for  human  consumption. 

•  DRINKING  WATER  -  used  to  denote  those  waters  used  as  a  source  of  public  drinking  water.  They  may  be  subject 
to  more  stringent  regulation  in  accordance  with  the  Massachusetts  Drinking  Water  Regulations  (310  CMR  22.00). 
These  waters  are  designated  for  protection  as  Outstanding  Resource  Waters  under  314  CMR  4.04(3). 

•  PRIMARY  CONTACT  RECREATION  -  suitable  for  any  recreation  or  other  water  use  in  which  there  is  prolonged 
and  intimate  contact  with  the  water  with  a  significant  risk  of  ingestion  of  water.  These  include,  but  are  not  limited  to, 
wading,  swimming,  diving,  surfing  and  water  skiing. 

•  SECONDARY  CONTACT  RECREATION  -  suitable  for  any  recreation  or  other  water  use  in  which  contact  with  the 
water  is  either  incidental  or  accidental.  These  include,  but  are  not  limited  to,  fishing,  boating  and  limited  contact 
incident  to  shoreline  activities. 

•  AESTHETICS  -  all  surface  waters  shall  be  free  from  pollutants  in  concentrations  or  combinations  that  settle  to  form 
objectionable  deposits;  float  as  debris,  scum  or  other  matter  to  form  nuisances;  produce  objectionable  odor,  color, 
taste  or  turbidity;  or  produce  undesirable  or  nuisance  species  of  aquatic  life. 


• 


AGRICULTURAL  AND  INDUSTRIAL  -  suitable  for  irrigation  or  other  agricultural  process  water  and  for  compatible 
industrial  cooling  and  process  water. 

•      SHELLFISH  HARVESTING  (in  SA  and  SB  segments)  -  Class  SA  waters  in  approved  areas  (Open  Shellfish 
Areas)  shellfish  harvested  without  depuration  shall  be  suitable  for  consumption;  Class  SB  waters  in  approved 
areas  (Restricted  Shellfish  Areas)  shellfish  harvested  with  depuration  shall  be  suitable  for  consumption. 

The  guidance  used  to  assess  each  designated  use  follows. 


Ten  Mile  River  Basin  1997  Water  Quality  Assessment  Report 
52wqar.  doc  D  WM  CN  18.0 


AQUATIC  LIFE  USE 

This  use  is  suitable  for  sustaining  a  native,  naturally  diverse,  community  of  aquatic  flora  and  fauna.  The  results  of  biological  (and 
habitat),  toxicological,  and  chemical  data  are  integrated  to  assess  this  use.  The  nature,  frequency,  and  precision  of  the  DEP's  data 
collection  techniques  dictate  that  a  weight  of  evidence  be  used  to  make  the  assessment,  with  biosurvey  results  used  as  the  final 
arbiter  of  borderline  cases.  The  following  chart  provides  an  overview  of  the  guidance  used  to  assess  the  status  (support,  partial 
support,  non  support)  of  the  aquatic  life  use: 


Variable 

(#  indicates  reference) 

Support — Data  available  clearly 
indicates  support.  Minor  excursions 
from  chemical  criteria  (Table  3)  may 
be  tolerated  if  the  biosurvey  results 
demonstrate  support. 

Partial  Support  -  Uncertainty  about 
support  in  the  chemical  or  toxicity 
testing  data,  or  there  is  some  minor 
modification  of  the  biological 
community.  Excursions  not  frequent  or 
prolonged. 

Non  Support  -  There 
are  frequent  or  severe 
violations  of  chemical 
criteria,  presence  of  acute 
toxicity,  or  a  moderate  or 
severe  modification  of  the 
biological  community. 

BIOLOGY 

Rapid  Bioassessment 
Protocol  (RBP)  II  or  III 
(4) 

Non-Impaired 

Slightly  Impaired 

Moderately  or  Severely 
Impaired 

Fish  Community  (4) 

BPJ* 

BPJ* 

BPJ* 

Habitat  and  Flow  (4) 

BPJ* 

BPJ* 

Dry  Streambed  due  to 
artificial  regulation  or 
channel  alteration 

Macrophytes  (4) 

No  non-native  plant  species  present, 
BPJ 

Non-native  plant  species  present,  but 
not  dominant,  BPJ 

Non-native  plant  species 
dominant,  BPJ 

Plankton/ 
Periphyton  (4) 

No  algal  blooms 

Occasional  algal  blooms 

Persistent  algal  blooms 

TOXICITY  TESTS 

Water  Column  (4) 

>75%  survival  either  48  hr  or  7-day 
exposure 

>50  -  <75%  survival  either  48  hr  or  7- 
day  exposure 

<50%  survival  either  48  hr 
or  7-day  exposure 

Effluent  (4) 

Meets  permit  limits 

(NOTE:  if  limit  is  not  met,  the  stream  is  listed  as  threatened  for  1.0 
river  mile  downstream  from  the  discharge.) 

Sediment  (4) 

>75%  survival 

>50  -  <75%  survival 

<50%  survival 

CHEMISTRY-  WATER 

DO  (3,  6) 

Criteria  (Table  3) 

Criteria  exceed  in  1 1-25%  of 
measurements. 

Criteria  exceeded  >25% 
of  measurements. 

pH  (3,6) 

Criteria  (Table  3) 

Criteria  exceed  in  11-25%  of 
measurements. 

Criteria  exceeded  >25% 
of  measurements. 

Temperature  (3,  6)  *** 

Criteria  (Table  3),  *** 

Criteria  exceed  in  1 1-25%  of 
measurements. 

Criteria  exceeded  >25% 
of  measurements. 

Turbidity  (4) 

A  5  NTU  due  to  a  discharge 

BPJ* 

BPJ* 

Suspended  Solids  (4) 

25  mg/L  max.,  A10  mg/L  due  to  a 
discharge 

BPJ* 

BPJ* 

Nutrients  (3) 

Phosphate-P  (4) 

Table  3,  (Site-Specific  Criteria; 
Maintain  Balanced  Biocommunity,  no 
pH/DO  violations) 

BPJ* 

BPJ* 

Toxic  Pollutants  (3,  6) 
Ammonia-N  (3,  4) 
Chlorine  (3,  6) 

Criteria  (Table  3) 

0.254  mg/L*"*  NH3-N 
0.011  mg/LTRC 

Criterion  is  exceed  in  <  10%  of 
samples. 

Criterion  is  exceed  in  > 
10%  of  samples. 

CHEMISTRY  -  SEDIMENT 

Toxic  Pollutants  (5) 

<  L-EL***** 

One  pollutant  between  L-EL  and  S-EL 

One  pollutant  >  S-EL 

Nutrients  (5) 

SL-EL 

between  L-EL  and  S-EL 

>S-EL 

Metal  Normalization  to 
Al  or  Fe  (4) 

Enrichment  Ratio  <_1 

Enrichment  Ratio  >1  but  <10 

Enrichment  Ratio  >10 

CHEMISTRY-  EFFLUEr 

JT 

Compliance  with  permit 
limits  (4) 

In-compliance  with  all  limits 

NOTE:  If  the  facility  is  not  in  compliance 
information  is  used  to  threaten  one  river 
discharge. 

with  their  permit  limits,  the 
nile  downstream  from  the 

CHEMISTRY-TISSUE 

PCBs-  whole  fish  (1) 

<500  tig/Kg  wet  weight 

BPJ* 

BPJ* 

DDT  (2) 

<14.0  ug/Kg  wet  weight 

BPJ* 

BPJ* 

PCBs  in  aquatic  tissue 
(2) 

<0.79  ng  TEQ/Kg  wet  weight 

BPJ* 

BPJ* 

*BPJ  =  Best  Professional  Judgement,  ***maximum  daily  mean  temp,  in  a  month  (minimum  of  6  measurements  evenly  distributed  over 
24-hours)  <criterion,  ****Ammonia  levels  for  pH  of  9.0,  actual  "criterion"  varies  with  pH  and  is  evaluated  case-by-case,  *****L-EL  =  Low 
Effect  Level  and  S-EL  =  Severe  Effect  Level 
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FISH  CONSUMPTION  USE 

Pollutants  shall  not  result  in  unacceptable  concentrations  in  edible  portions  of  marketable  fish  or  shellfish  or  for  the 
recreational  use  of  fish,  shellfish,  other  aquatic  life  or  wildlife  for  human  consumption.  This  assessment  is  made  using 
the  most  recent  list  of  Fish  Consumption  Advisories  issued  by  the  Massachusetts  Executive  Office  of  Health  and  Human 
Services,  Department  of  Public  Health  (MDPH),  Bureau  of  Environmental  Health  Assessment  Fish  Consumption 
Advisory  List.  Following  is  an  overview  of  the  guidance  used  to  assess  the  status  (support,  partial  support,  non 
support)  of  the  fish  consumption  use. 


Variable 

Support — No  restrictions  or 

Partial  Support  -  A  "restricted 

Non  Support  -  A  "no 

(#  indicates  reference) 

bans  in  effect 

consumption"  fish  advisory  is  in  effect 

consumption"  advisory  or  ban 

for  the  general  population  or  a  sub- 

in  effect  for  the  general 

population  that  could  be  at  potentially 

population  or  a  sub-population 

greater  risk  (e.g.,  pregnant  women, 

for  one  or  more  fish  species; 

and  children 

or  there  is  a  commercial 

fishing  ban  in  effect 

MDPH  Fish 

Not  applicable,  precluded  by 

Not  applicable 

Waterbody  on  MDPH  Fish 

Consumption  Advisory 

statewide  advisory  (Hg) 

Consumption  Advisory  List 

List  (8) 

*  NOTE:  In  1994,  MDPH  issued  a  statewide  Interim  Freshwater  Fish  Consumption  Advisory  tor  mercury.  This  precautionary  measure 
was  aimed  at  pregnant  women  only;  the  general  public  was  not  considered  to  be  at  risk  from  fish  consumption.  The  advisory 
encompasses  all  freshwaters  in  Massachusetts  therefore  the  fish  consumption  use  will  no  longer  be  assessed  as  support. 


DRINKING  WATER  USE 

The  Drinking  Water  Use  denotes  those  waters  used  as  a  source  of  public  drinking  water.  These  waters  may  be 
subject  to  more  stringent  regulation  in  accordance  with  the  Massachusetts  Drinking  Water  Regulations  (310  CMR 
22.00).  They  are  designated  for  protection  as  Outstanding  Resource  Waters  in  314  CMR  4.04(3).  This  use  is 
assessed  by  DEP's  Drinking  Water  Program  (DWP).  The  use  is  not  assessed  when  the  source  has  been  placed  on 
"emergency  or  backup"  status  since  no  testing  is  required.  Below  is  an  overview  of  the  guidance  used  to  assess  the 
status  (support,  partial  support,  non  support)  of  the  drinking  water  use. 


Variable 

(#  indicates 
reference) 

Support-  No  closures  or 
advisories  (no  contaminants 
with  confirmed  exceedences  of 
MCLs,  conventional  treatment 
is  adequate  to  maintain  the 
supply). 

Partial  Support-  Is  one  or  more 
advisories  or  more  than  conventional 
treatment  is  required 

Non  Support  -  One  or  more 
contamination-based  closures 
of  the  water  supply 

Drinking  Water 
Program  (DWP) 
Evaluation 

Reported  by  DWP 

Reported  by  DWP 

Reported  by  DWP 
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PRIMARY  CONTACT  RECREATIONAL  USE 

This  use  is  suitable  for  any  recreational  or  other  water  use  in  which  there  is  prolonged  and  intimate  contact  with  the 
water  with  a  significant  risk  of  ingestion  of  water  (1  April  to  1 5  October).  These  include,  but  are  not  limited  to,  wading, 
swimming,  diving,  surfing  and  water  skiing.  The  chart  below  provides  an  overview  of  the  guidance  used  to  assess  the 
status  (support,  partial  support,  non  support)  of  the  primary  contact  use. 


Variable 

(#  indicates 
reference) 

Support-  Criteria  are  met,  no 
aesthetic  conditions  that  preclude 
the  use 

Partial  Support  -Criteria 
exceeded  intermittently  (neither 
frequent  nor  prolonged),  marginal 
aesthetic  violations 

Non  Support  -Frequent  or 
prolonged  violations  of  criteria, 
formal  bathing  area  closures,  or 
severe  aesthetic  conditions  that 
preclude  the  use 

Fecal  Coliform 
Bacteria  (3,  9)  * 

Criteria  met  (Table  3)  OR 

Dry  Weather  Guidance 

<5  samples-<400/100  ml  maximum 

Wet  Weather  Guidance 

Dry  weather  samples  meet  and  wet 

samples  <200071 00  ml 

Guidance  exceeded  in  1 1-25%  of 

the  samples  OR 

Wet  Weather 

Dry  weather  samples  meet  and  wet 

samples  >2000/1 00  ml 

Guidance  exceeded  in  >  25%  of 
the  samples 

pH  (3,  6) 

Criteria  (Table  3)  exceeded  in  <10  % 
of  the  measurements 

Criteria  exceeded  in  1 1-25%  of  the 
measurements 

Criteria  exceeded  in  >25%  of  the 
measurements 

Temperature  (3) 

Criteria  met  (Table  3) 

Criteria  exceeded  1 1-25%  of  the 
time 

Criteria  exceeded  25%  of  the 

time 

Color  and 
Turbidity  (3,  6) 

A  5  NTU  (due  to  a  discharge) 
exceeded  in  <10  %  of  the 
measurements 

Guidance  exceeded  in  11-25%  of 
the  measurements 

Guidance  exceeded  in  >25%  of 
the  measurements 

Secchi  disk  depth 
(10)** 

Lakes  -  >1 .2  meters  (  >_4') 

Infrequent  excursions  from  the 
guidance 

Frequent  and/or  prolonged 
excursions  from  the  guidance 

Oil  &  Grease  (3) 

Criteria  met  (Table  3) 

Criteria  exceeded  1 1-25%  of  the 
time 

Criteria  exceeded  >25%  of  the 
time 

Aesthetics  (3) 

Biocommunity 
(4)** 

No  nuisance  organisms  that  render 
the  water  aesthetically  objectionable 
or  unusable; 

Lakes  -  cover  of  macrophytes  < 
50%  of  lake  area  at  maximum  extent 
of  growth. 

Lakes  -  cover  of  macrophytes  50- 
75%  of  lake  area  at  their  maximum 
extent  of  growth. 

Lakes  -  cover  of  macrophytes 
>75%  of  lake  area  at  their 
maximum  extent  of  growth. 

Note:  Excursions  from  criteria  due  to  natural  conditions  are  not  considered  impairment  of  use. 

*  Fecal  Coliform  bacteria  interpretations  require  additional  information  in  order  to  apply  this  use  assessment  guidance.  Bacteria 

data  results  (fecal  coliform)  are  interpreted  according  to  whether  they  represent  dry  weather  or  wet  weather  (stormwater  runoff) 

conditions.  Accordingly,  it  is  important  to  interpret  the  amount  of  precipitation  received  in  the  study  region  immediately  prior  to 

sampling  and  streamflow  conditions. 

**  Lakes  exhibiting  impairment  of  the  primary  contact  recreation  use  (swimmable)  because  of  macrophyte  cover  and/or  transparency 

(Secchi  disk  depth)  are  assessed  as  either  partial  or  non  support.  If  no  fecal  coliform  bacteria  data  are  available  and  the  lake  (entirely  or 

in  part)  met  the  transparency  (Secchi  disk  depth)  and  aesthetics  guidance  this  use  is  nor  assessed. 
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SECONDARY  CONTACT  RECREATIONAL  USE 

This  use  is  suitable  for  any  recreation  or  other  water  use  in  which  contact  with  the  water  is  either  incidental  or  accidental. 
These  include,  but  are  not  limited  to,  fishing,  boating  and  limited  contact  incident  to  shoreline  activities.  Following  is  an 
overview  of  the  guidance  used  to  assess  the  status  (support,  partial  support,  non  support)  of  the  secondary  contact 
use. 


Variable 

(#  indicates 
reference) 

Support--  Criteria  are  met,  no 
aesthetic  conditions  that  preclude 
the  use 

Partial  Support  -Criteria  exceeded 
intermittently  (neither  frequent  nor 
prolonged),  marginal  aesthetic 
violations 

Non  Support  -Frequent  or 
prolonged  violations  of  criteria, 
or  severe  aesthetic  conditions 
that  preclude  the  use 

Fecal  Coliform 
Bacteria  (4)  * 

Dry  Weather  Guidance 

<5  samples-<2000/100  ml 

maximum 

>5  samples-<1 000/1 00  ml 

geometric  mean 

<  10%  samples  >2000/100  ml 

Wet  Weather  Guidance 

Dry  weather  samples  meet  and  wet 

samples  <4000/1 00  ml 

Wet  Weather  Guidance 

Dry  weather  samples  meet  and  wet 

samples  >4000/1 00  ml 

Criteria  exceeded  in  dry 

weather 

Oil  &  Grease  (3) 

Criteria  met  (Table  3) 

Criteria  exceeded  1 1-25%  of  the  time 

Criteria  exceeded  >25%  of  the 
time 

Aesthetics  (3) 

Biocommunity 
(4)" 

No  nuisance  organisms  that  render 
the  water  aesthetically 
objectionable  or  unusable;  Lakes  - 
cover  of  macrophytes  <  50%  of 
lake  area  at  their  maximum  extent 
of  growth. 

Macrophyte  cover  is  between  50  - 
75% 

Macrophyte  cover  exceeds 
75%  of  the  lake  area. 

Note:  Excursions  from  criteria  due  to  natural  conditions  are  not  considered  impairment  of  use. 

*  Fecal  Coliform  bacteria  interpretations  require  additional  information  in  order  to  apply  this  use  assessment 

guidance.  Bacteria  data  results  (fecal  coliform)  are  interpreted  according  to  whether  they  represent  dry  weather  or 

wet  weather  (stormwater  runoff)  conditions.  Accordingly  it  is  important  to  interpret  the  amount  of  precipitation 

received  in  the  subject  region  immediately  prior  to  sampling  and  streamflow  conditions. 

**  In  lakes  if  no  fecal  coliform  data  are  available,  macrophyte  cover  is  the  only  criterion  used  to  assess  the  secondary 

contact  recreational  use. 

For  the  Primary  and  Secondary  Contact  Recreational  uses  the  following  steps  are  taken  to  interpret  the  fecal 
coliform  bacteria  results: 

1.  Identify  the  range  of  fecal  coliform  bacteria  results, 

2.  Calculate  the  geometric  mean  (monthly,  seasonally,  or  on  dataset),  (Note:  the  geometric  mean  is  only 
calculated  on  datasets  with  >5  samples  collected  within  a  30  day  period.) 

3.  Calculate  the  %  of  sample  results  exceeding  400  cfu/100  mis, 

4.  Determine  if  the  samples  were  collected  during  wet  or  dry  weather  conditions  (review  precipitation  and 
streamflow  data), 

Dry  weather  can  be  defined  as:  No/trace  antecedent  (to  the  sampling  event)  precipitation  that  causes  more 
than  a  slight  increase  in  stream  flow. 

Wet  weather  can  be  defined  as:  Precipitation  antecedent  to  the  sampling  event  that  results  in  a  marked 
increase  in  stream  flow. 

5.  Apply  the  following  to  interpret  dry  weather  data: 

<10%  of  the  samples  exceed  criteria  (step  2  and  3,  above)  assessed  as  Support, 

11 -25%  of  the  samples  exceed  criteria  (step  2  and  3,  above)  assessed  as  Partial  Support, 

>25%  of  the  samples  exceed  criteria  (step  2  and  3,  above)  assessed  as  Non  Support. 


Ten  Mile  River  Basin  1997  Water  Quality  Assessment  Report 
52wqar.doc  DWM  CN  18.0 


AESTHETICS  USE 

All  surface  waters  shall  be  free  from  pollutants  in  concentrations  or  combinations  that  settle  to  form  objectionable 
deposits;  float  as  debris,  scum  or  other  matter  to  form  nuisances;  produce  objectionable  odor,  color,  taste  or  turbidity;  or 
produce  undesirable  or  nuisance  species  of  aquatic  life.  The  aesthetic  use  is  closely  tied  to  the  public  health  aspects  of 
the  recreational  uses  (swimming  and  boating).  Below  is  an  overview  of  the  guidance  used  to  assess  the  status 
(support,  partial  support,  non  support)  of  the  aesthetics  use. 


Variable 

(#  indicates  reference) 

Support —  1  .No  objectionable 
bottom  deposits,  floating  debris, 
scum,  or  nuisances;  2. 
objectionable  odor,  color,  taste  or 
turbidity,  or  nuisance  aquatic  life 

Partial  Support  -  Objectionable 
conditions  neither  frequent  nor 
prolonged 

Non  Support  - 
Objectionable  conditions 
frequent  and/or  prolonged 

Aesthetics  (3)* 

Visual  observation  (4) 

Criteria  met  (Table  3) 

BPJ  (spatial  and  temporal  extent  of 
degradation) 

BPJ  (extent  of  spatial  and 
temporal  degradation 

Note:  For  lakes,  the  aesthetic  use  category  is  generally  assessed  at  the  same  level  of  impairment  as  the  more  severely  impaired 
recreational  use  category  (primary  or  secondary  contact). 

SHELLFISHING  USE 

This  use  is  assessed  using  information  from  the  Department  of  Fisheries,  Wildlife  and  Environmental  Law 
Enforcement's  Division  of  Marine  Fisheries.  The  information  is  in  the  form  of  various  classifications  of  shellfish  closures 
and  restrictions.  Shellfish  areas  under  management  orders  are  not  assessed. 


Variable 

Support  - 

Partial  Support  - 

Non  Support  - 

(#  indicates  reference) 

SA  Waters — open  for  shellfish 

SA  Waters — Seasonally 

SA  Waters— Closed 

harvesting  without  depuration  (Open 

closed/open,  conditionally 

areas 

areas) 

approved  and  restricted 

SB  Waters— Closed 

SB  Waters — open  for  shellfish 

SB  Waters — Seasonally  closed, 

areas 

harvesting  with  depuration  (Open, 

seasonally  open,  conditionally 

conditionally  approved,  restricted 
areas) 

restricted  areas 

Division  of  Marine 

Reported  by  DMF 

Reported  by  DMF 

Reported  by  DMF 

Fisheries  Shellfish  Project 

Classification  Area 

Information  (11) 

8. 


10. 


11. 
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TEN  MILE  RIVER  BASIN  DESCRIPTION  and  CLASSIFICATION 

Tucked  into  the  southeast  corner  of  the  state,  the  Ten  Mile  River  Basin  is  flanked  by  the  Blackstone  River, 

Charles  River,  Taunton  River,  and  Narragansett  Bay 

Watersheds  (Figure  3).  A  small  piece  (5.4  square 

miles)  of  the  southern  portion  of  the  watershed  is 

located  in  the  State  of  Rhode  Island.  The  watershed 

covers  most  of  following  four  municipalities:  Plainville, 

North  Attleborough,  Seekonk,  and  Attleboro. 

The  Ten  Mile  River  Basin,  with  a  total  drainage  area  of 

about  50  square  miles,  is  the  smallest  of  the  27  major 

Massachusetts  watersheds.  The  Ten  Mile  River's 

headwaters  begin  in  Plainville  and  the  river  flows  south 

through  many  impoundments  before  flowing  into  the 

Seekonk  and  Providence  Rivers  and  ultimately 

Narragansett  Bay.  The  Ten  Mile  River  has  two  major 

tributaries,  the  Sevenmile  River  and  the  Bungay  River. 

The  Sevenmile  River  begins  in  North  Attleborough, 

flows  south  through  Attleboro  and  joins  the  Ten  Mile 

River  in  Seekonk.  Unnamed  tributaries  to  the  Bungay 

River  originate  in  the  Town  of  Foxborough  and  flow  south  into  Greenwood  Lake  located  in  Mansfield  and 

North  Attleborough.  The  Bungay  River  originates  at  the  outlet  of  Greenwood  Lake  and  flows  south  to  join  the 

Ten  Mile  River  in  Attleboro.  In  addition  to  three  minor  tributaries  (Fourmile  Brook,  Coles  Brook,  and  Scott's 

Brook),  there  are  also  a  total  of  45  lakes  and  ponds  covering  1296  acres  located  in  the  Ten  Mile  River  Basin. 

The  Ten  Mile  River  Basin  supplies  both  surface  water  (3  withdrawal  sites)  and  groundwater  (29  wells)  to  six 
municipal  public  water  supply  systems  and  five  privately  owned  public  water  supply  systems.  These 
suppliers  withdraw  up  to  10.54  MGD  from  these  sources  and  are  permitted  to  increase  the  withdrawals  an 
additional  1 .23  MGD  by  the  year  201 1 .  The  watershed  also  receives  wastewater  discharges  from  two 
municipal  treatment  facilities  and  nine  non-municipal  sources.  Details  about  these  water  withdrawals  and 
wastewater  discharges  can  be  found  in  the  segment  by  segment  summaries. 


Figure  3.  Location  of  Ten  Mile  River  Basin. 


Background/Historical  Perspective  (EOEA  1996) 

Historically,  Native  Americans  from  the  Wampanoag  and  Narragansett  tribes  lived  on  opposite  banks  of  the 
Ten  Mile  River  when  Europeans  arrived  in  the  17th  century.  The  Narragansetts  carried  out  numerous  raids  on 
their  neighbors  before  the  English  acquired  waterfront  land  from  the  Wampanoags  that  served  to  separate  the 
two  tribes.  European  settlers  included  Roger  Williams,  William  Blackstone,  and  Reverend  Samuel  Newman. 

Manufacturing  in  the  watershed  began  in  the  late  1700s.  The  completion  of  the  Boston-Providence  Railroad  in 
the  mid-1 800s  provided  an  important  link  to  industry  in  the  area  which  by  the  turn  of  the  century  was  a 
diversified  mix,  led  by  jewelry  and  textiles.  The  river  also  supported  paper,  primary  metals,  and  machinery 
industries.  The  river  served  as  an  excellent  source  of  power  and  process  water  as  well  as  an  excellent  conduit 
for  the  disposal  of  wastewater.  As  a  result  of  increasing  levels  of  industrial  use  and  residential  development, 
the  Ten  mile  River  was  grossly  polluted  by  the  mid  1900s. 

Funding  for  sewage  treatment  plants  associated  with  the  Clean  Water  Act  and  Amendments  of  1972  and 
1977,  including  pre-treatment  requirements  for  metal  industries  connected  to  the  wastewater  treatment  plants, 
has  resulted  in  the  Ten  Mile  being  much  cleaner  today  than  it  was  in  the  1960s  and  70s.  However,  nutrient 
enrichment  and  high  concentrations  of  metals  in  the  water  column  and  sediments  continue  to  impact  biological 
communities  and  diminish  recreational  potential. 
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Consistent  with  the  National  Goal  Uses  of  "fishable  and  swimmable  waters",  the  classification  of  waters  in 
the  Ten  Mile  River  Basin  according  to  the  SWQS,  include  the  following  (MA  DEP  1996): 

"Class  A  -  These  waters  are  designated  as  a  source  of  public  water  supply.   To  the  extent  compatible 
with  its  use  they  shall  be  an  excellent  habitat  for  fish,  other  aquatic  life  and  wildlife,  and  suitable  for 
primary  and  secondary  contact  recreation. 

These  waters  shall  have  excellent  aesthetic  value.   These  waters  are  designated  for  protection  as 
Outstanding  Resource  Waters  (ORW's)  under  314  CMR  4.04(3)." 

The  designation  of  ORW  is  applied  to  those  waters  with  exceptional  socio-economic,  recreational, 
ecological  and/or  aesthetic  values.  ORWs  have  more  stringent  requirements  than  other  waters 
because  the  existing  use  is  so  exceptional  or  the  perceived  risk  of  harm  is  such  that  no  lowering  of 
water  quality  is  permissible.  ORWs  include  certified  vernal  pools  and  all  designated  Class  A  Public 
Water  Supplies,  and  may  include  surface  waters  found  in  National  Parks,  State  Forests  and  Parks, 
Areas  of  Critical  Environmental  Concern  (ACEC)  and  those  protected  by  special  legislation  (MA  DEM 
1993).  Wetlands  that  border  ORWs  are  designated  as  ORWs  to  the  boundary  of  the  defined  area.  In 
the  Ten  Mile  Basin,  all  designated  ORWs  are  associated  with  Class  A  Public  Water  Supplies  (Rojko  et 
al.  1995). 

In  the  Ten  Mile  River  Basin,  the  following  waters  are  classified  as  A,  Public  Water  Supply: 

•  Sevenmile  River,  source  to  Orrs  Pond  outlet  and  those  tributaries  thereto 

"Class  B  -  These  waters  are  designated  as  habitat  for  fish,  other  aquatic  life  and  wildlife,  and  for 
primary  and  secondary  contact  recreation.   Where  designated  they  shall  be  suitable  as  a  source  of 
water  supply  with  appropriate  treatment.   They  shall  be  suitable  for  irrigation  and  other  agricultural 
uses  and  for  compatible  industrial  cooling  and  process  uses.   These  waters  shall  have  consistently 
good  aesthetic  value. " 

In  the  Ten  Mile  River  Basin  the  following  waters  are  classified  as  B,  Warm  Water  Fishery,  High  Quality 
Water: 

•  Ten  Mile  River,  source  to  Whiting  Pond  Dam 

The  following  waters  are  classified  as  B,  Warm  Water  Fishery: 

•  Ten  Mile  River,  Whiting  Pond  Dam  to  state  line 

•  Bungay  River,  entire  length 

•  Speedway  (also  known  as  "Thatcher")  Brook,  entire  length 

Unlisted  waters  not  otherwise  designated  in  the  SWQS,  are  designated  Class  B,  High  Quality  Water. 
Where  fisheries  designations  are  necessary  they  shall  be  made  on  a  case-by-case  basis. 

OBJECTIVES 

This  report  summarizes  information  generated  in  the  Ten  Mile  River  Basin  through  Year  1  (information 
gathering  in  1996)  and  Year  2  (environmental  monitoring  in  1997)  activities  established  in  the  "Five-Year 
Cycle"  of  the  Watershed  Initiative.  Data  collected  by  DWM  in  1997,  in  accordance  with  the  Quality 
Assurance  Project  Plan  (QAPP)  (MA  DEP  1998a),  are  provided  in  Appendix  A  and  B  (QA/QC  and  data 
tables,  respectively).  Appendix  C  is  a  technical  memorandum  of  the  1990  Ten  Mile  River  Biological 
Assessment.  Together  with  other  sources  of  information  identified  in  each  segment  assessment  (e.g.,  EPA, 
UMass  North  Dartmouth,  etc.),  the  status  of  current  water  quality  conditions  of  lakes  and  streams  in  the  Ten 
Mile  River  Basin  was  assessed  in  accordance  with  EPA's  and  DEP's  use  assessment  methods.  It  is 
important  to  realize,  however,  that  not  all  waters  in  the  Ten  Mile  River  Basin  are  included  in  the  DEP/EPA 
Water  Body  System  database  (WBS)  (Dallaire  1999)  or  this  report. 
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The  objectives  of  this  assessment  report  are  to: 

1 .  Evaluate  whether  or  not  individual  segments  (defined  in  the  WBS)  currently  meet  water  quality 
standards, 

2.  evaluate  the  status  of  each  designated  use  that  is  applicable  to  the  segment, 

3.  identify  major  point  and  nonpoint  sources  that  could  effect  the  segment  (water  withdrawals, 
wastewater  discharges,  land  use  practices,  etc), 

4.  identify  the  presence  or  absence  of  any  non-native  macrophytes  in  lakes, 

5.  identify  waters  (or  segments)  of  concern  that  require  additional  data  to  fully  assess  the  water  quality 
conditions,  and 

6.  recommend  additional  monitoring  needs  and/or  remediation  actions  in  order  to  better  determine  the 
level  of  impairment  or  to  improve/restore  water  quality. 

SEGMENT  REPORT  FORMAT 

The  segment  order  in  this  assessment  report  follows  the  Massachusetts  Stream  Classification  Program 
(Halliwell  et  al.  1982)  hierarchy.  Stream  segments  are  organized  hydrologically  (from  most  upstream  to 
downstream).  Tributary  summaries  follow  the  segment  into  which  they  discharge.  Lakes  segment 
summaries  are  presented  after  the  stream  segments.  Each  segment  summary  is  formatted  as  follows: 


SEGMENT  IDENTIFICATION 

name,  water  body  identification  number  (WBID)  (Dallaire  1999),  location,  length,  and  classification. 
Sources  of  information:  coding  system  (waterbody  identification  number  e.g.,  MA11-01)  used  by  DEP  to 
reference  the  stream  segment  in  databases  such  as  305(b)  and  303(d),  the  Massachusetts  SWQS  (MA  DEP 
1996),  and  other  descriptive  information. 

SEGMENT  DESCRIPTION 

flow  direction,  tributary  confluences,  and  major  land-use  estimates  (the  top  three  uses  for  the  subwatershed 

and  100'  riparian  zone) 
Sources  of  information:  descriptive  information  from  USGS  topographical  maps,  base  geographic  data  from 
MassGIS,  land  use  statistics  from  a  GIS  analysis  using  the  MassGIS  land  use  coverage  developed  at  a 
scale  of  1 :25,000  and  based  on  aerial  photographs  taken  in  1985  and  1990-1992  (EOEA  1997  and  1999). 

SEGMENT  LOCATOR  MAP 

Subbasin  map,  major  river  location,  segment  origin  and  termination  points,  and  segment  drainage  area  (gray 
shaded) 
Sources  of  information:  MassGIS  (EOEA  1999)  data  layers  (stream/lake  segments,  and  quadrangle  maps). 

WITHDRAWALS  AND  DISCHARGES 

WMA,  NPDES,  and  stormwater  permit  information 
Sources  of  information:  WMA  Database  Printout  (LeVangie  1997);  open  permit  files  located  in  Worcester  and 
Lakeville  DEP  Offices  (MA  DEP  1999a  and  1999b). 

USE  ASSESSMENT 

Aquatic  Life,  Fish  Consumption,  Drinking  Water  (where  applicable),  Primary  Contact,  Secondary  Contact,  and 

Aesthetics 
Sources  of  information:  recent  DWM  survey  data  (Appendix  B)  and  synoptic  lake  survey  data  (MA  DEP 
1997)  as  well  as  the  following:  data  from  the  DEP  DWM  Toxicity  Testing  Database  TOXTD"  (Dallaire  2000), 
USGS  streamflow  data  (Socolow  et  al.  1998),  a  nonpoint  source  pollution  assessment  report  for  the  Coles 
Brook  subwatershed  (Fennessey  1999),  preliminary  sediment  quality  data  from  EPA  (Hellyer  1999a  and  b), 
and  the  MDPH  Freshwater  Fish  Consumption  Advisory  List  (MDPH  1998)  was  used  to  determine  the  Fish 
Consumption  Use. 

SUMMARY 

Use  summary  table  (uses,  status) 

RECOMMENDATIONS 

Additional  monitoring  and  implementation  needs. 
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RIVER  SEGMENT  ASSESSMENTS 

The  following  segments  in  the  Ten  Mile  River  Basin  are  included  in  this  report  (Figure  4): 
Ten  Mile  River,  Segment  MA52-01 
Ten  Mile  River,  Segment  MA52-02 
Scotts  Brook,  Segment  MA52-09 
Ten  Mile  River,  Segment  MA52-03 
Bungay  River,  Segment  MA52-06 
Speedway  Brook,  Segment  MA  52-05 
Sevenmile  River,  Segment  MA52-07 
Fourmile  Brook,  Segment  MA52-10 
Sevenmile  River,  Segment  MA52-08 
Coles  Brook,  Segment  MA52-1 1 


Wrentham 


Foxbo  rough 


Attleboro 


Mansfield 


LEGEND 
no  segment  defined 

defined  river  segment 


Figure  4.  Ten  Mile  River  Basin  Stream  Segment  Locations. 
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TEN  MILE  RIVER  (SEGMENT  MA52-01) 

Location:  Outlet  of  Cargill  Pond  to  West  Bacon  Street,  Plainville. 
Classification:  Class  B,  Warm  Water  Fishery. 


Segment  length  1.6  miles. 


SEGMENT  DESCRIPTION 

The  Ten  Mile  River  begins  in  the  north  central 
section  of  the  Town  of  Plainville.  The  first  order 
stream  flows  south  through  two  small  ponds  and  an 
area  which  has  been  heavily  mined  for  sand  and 
gravel.  The  river  then  flows  through  a  small, 
forested  wetland  area  before  entering  industrialized 
area  just  upstream  of  West  Bacon  Street  in 
Plainville. 

Land-use  estimates  for  the  subwatershed  (map 
inset,  gray  shaded  area): 


Forest 

52% 

Residential 

18% 

Industrial 

14% 

Land-use  estimates  in  the  100'  riparian  zone  from 
the  streambanks: 


Forest 

32% 

Wetlands 

26% 

Open  Land 

19% 

Ten  Mile  Basin 

Ten  Mile  River 

Segment,  MA52-01 


Plainville 


Outlet  Cargill  Pond, 
Plainville 


West  Bacon  Street. 
Plainville 


WITHDRAWALS  AND  DISCHARGES 

WMA: 

1 .  The  North  Attleborough  Water  Department  is 
registered  (42721 103)  to  withdraw  from  four 
wells  along  this  segment  of  the  Ten  Mile  River 
between  Fuller  Pond  and  Plainville  Pond.  The 
North  Attleborough  Water  Department  is  registered  to  withdraw  a  system  wide  total  (seven  wells)  of  2.1 
MGD. 

2.  The  Plainville  Water  Department  is  registered  (42723801 )  to  withdraw  0.23  MGD  from  one  well  (#3) 
along  this  segment  of  the  Ten  Mile  River  near  Plainville  Pond.  The  Plainville  Water  Department  also  has 
three  other  wells  in  the  Taunton  River  Basin  and  another  well  currently  in  the  New  Source  Approval 
process.  However,  their  Ten  Mile  River  Basin  source,  well  #3  "has  been  unavailable  to  the  Town  of 
Plainville  as  a  water  supply  for  the  past  several  years  due  to  the  threat  of  contamination  by  volatile 
organic  compounds  (VOCs)"  (Whitman  &  Howard,  Inc.  1993). 

A  water  treatment  plant  has  been  approved  by  DEP  for  construction  to  treat  the  five  wells  mentioned  above 
for  both  North  Attleborough  and  Plainville  which  will  bring  the  Plainville  well  (#3)  back  on-line.  Funding  for  the 
construction  of  the  water  treatment  plant  will  be  provided  in  part  through  a  joint  (both  towns)  State  Revolving 
Fund  (SRF)  project.  This  plant  is  scheduled  to  be  on  line  between  200/2001 ,  at  which  time  Well  #3  will 
again  be  pumping. 

USE  ASSESSMENT 

Limited  water  quality  sampling  (July,  August,  and  September  1997)  was  conducted  by  DWM  in  the  Ten 
Mile  River  downstream  of  Fuller  Street  in  Plainville  (station  TM01)  (Appendix  B,  Table  B1).  This  effort 
included  fecal  coliform  bacteria  sampling  and  in-situ  measurements  of  dissolved  oxygen,  temperature  and 
other  variables  using  a  Hydrolab®.  Benthic  macroinvertebrates  were  also  sampled  by  DWM  biologists  at 
TM01  in  September  1997.  The  North  Attleborough  WWTP  has  also  conducted  quarterly  toxicity  tests  on 
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their  effluent  since  December  1992.  The  facility  collects  water  from  the  Ten  Mile  River  at  Fuller  St., 
Plainville  for  use  as  dilution  water  in  their  toxicity  tests.  This  ambient  data  (including  physico-chemical  and 
test  organism  survival  data)  was  also  reviewed  (Dallaire  2000). 

•  Bioassessment/Habitat  --  The  benthic  macroinvertebrate  community  analysis  resulted  in  a  total 
metric  score  of  28  (as  compared  to  40  at  regional  reference  site  SM00)  which  indicated  slight 
impairment  (Appendix  B,  Table  B6).  Reduced  numbers  of  mayflies,  stoneflies,  and  caddisflies  (i.e., 
EPT  taxa)  -  typically  the  most  pollution-sensitive  taxa  -  as  well  as  a  generally  dissimilar  community 
compared  to  the  regional  reference  station  (SM00)  lowered  the  overall  score  (Appendix  B,  Table 
B5).    A  lack  of  diverse  riffle  habitat  (depth  and  velocity)  and  fish  habitat  resulted  in  an  overall  low 
habitat  assessment  (130/200)  (Appendix  B,  Table  B9).  Based  on  this  analysis,  the  aquatic  life  use  is 
assessed  as  partial  support.  Causes  and  sources  of  impairment  are  unknown. 

•  Water  Quality  -  TM01  -  Of  the  three  early  morning  (pre-dawn)  dissolved  oxygen  measurements, 
the  percent  saturation  standard  was  violated  (54%)  once  (Appendix  B,  Table  B2).  All  other  in-situ 
measurements  met  water  quality  standards  (Table  3).    The  fecal  coliform  dataset  was  too  limited  to 
assess  the  status  of  either  the  primary  or  secondary  contact  recreational  uses. 

•  Ambient  toxicity  testing  -  Survival  of  both  Ceriodaphnia  dubia  and  Pimephales  promelas  exposed 
to  Ten  Mile  River  water  (dilution  water  control)  met  or  exceeded  80%  in  seven  day  chronic  tests 
conducted  between  September  1996  and  March  1998  (Dallaire  2000).    No  instream  toxicity 
problems  are  suspected. 

•  Aesthetics  --  Upstream  of  Fuller  Pond  the  aesthetic  quality  is  unassessed.  Downstream  from 
Fuller  Pond  the  aesthetics  use  is  supported  based  on  the  1997  DWM  habitat  assessment 
(Appendix  B,  Table  B9)  and  visual  observations  of  field  sampling  staff  (Maietta  1998). 

SUMMARY 


Desiqnated  Uses 

Status 

Aquatic  Life 

^ 

PARTIAL  SUPPORT.  The  macroinvertebrate  analysis  indicated  slight  impairment,  therefore 
the  aquatic  life  use  is  assessed  as  partial  support  for  the  entire  1 .6  miles  of  this  segment. 
Causes  and  sources  of  impairment  are  unknown. 

Fish 
Consumption 

iei 

NOT  ASSESSED. 

Primary 
Contact 

^^ 

NOT  ASSESSED. 

Secondary 
Contact 

A 

NOT  ASSESSED. 

Aesthetics 

# 

NOT  ASSESSED.  The  upper  0.7  mile  reach  (upstream  of  Fuller  Pond)  in  not  assessed  due  to 

a  lack  of  data. 

SUPPORT.  The  lower  0.9  mile  reach  (downstream  of  Fuller  Pond)  fully  supports  the  use. 

RECOMMENDATIONS  -  Ten  Mile  River  (Segment  MA52-01) 

•  Conduct  the  5-year  review  of  the  North  Attleborough  and  Plainville  water  departments  WMA 
registrations.    Minimize  water  withdrawals  via  conservation  measures. 

•  Additional  monitoring  data  is  necessary  to  evaluate  the  primary  and  secondary  contact  recreational  uses 
(particularly  fecal  coliform  sampling). 
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RECOMMENDATIONS  (CONTINUED)  -  Ten  Mile  River  (Segment  MA52-01) 

•  Investigate  compliance  with  storm  water  performance  standards  for  the  sand  and  gravel  mining 
operation  along  the  upper  reach  of  the  Ten  Mile  River  upstream  of  Fuller  Pond.  Historical  problems 
have  been  documented.  Habitat  assessment  would  be  helpful  in  determining  use  support  for 
unassessed  categories  and  in  the  reach  upstream  of  Fuller  Pond. 

•  Streambank  stabilization  measures  should  be  implemented  to  correct  erosion  at  the  Fuller  Street 
Road  Crossing.  A  stream  cleanup  for  the  river  and  its  floodplain  area  to  remove  trash  should  be 
undertaken. 
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TEN  MILE  RIVER  (SEGMENT  MA  52-02) 

Location:  West  Bacon  Street,  Plainville,  to  the  North  Attleborough  WWTP  discharge,  Attleboro. 
Segment  length:  4.8  miles.  Classification:  Class  B,  Warm  Water  Fishery. 


SEGMENT  DESCRIPTION 

The  Ten  Mile  River  from  West  Bacon  Street, 
Plainville  to  the  North  Attleborough  WWTP  flows 
through  a  series  of  ponds  (Wetherells,  Whiting, 
and  Falls  Ponds)  and  picks  up  flow  from  one 
named  tributary  (Scotts  Brook).  The  watershed  is 
primarily  residential/industrial  and  the  river  is 
channelized  along  much  of  its  length. 

Land-use  estimates  for  the  subwatershed  (map 
inset,  gray  shaded  area): 


Forest 

39% 

Residential 

34% 

Open  Land 

9% 

Land-use  estimates  in  the  100'  riparian  zone 
from  the  streambanks: 


Residential 

20% 

Forest 

19% 

Wetlands 

8% 

WITHDRAWALS  AND  DISCHARGES 

WMA: 

1 .    The  North  Attleborough  Water  Department  is 
registered  (42721 103)  to  withdraw  from  one 
well  along  this  segment  of  the  Ten  Mile  River 
near  Whiting  Pond.  The  North  Attleborough 
Water  Department  is  registered  to  withdraw  a 
system  wide  total  (seven  wells)  of  2.1  MGD. 


Ten  Mile  Basin 

Ten  Mile  River 

Segment,  MA52-02 


Wrentham 


Foxborough 


West  Bacon  Street, 
Plainville 


4 


Mansfield 


North  Attleborough  WWTP, 
Attleboro 


Attleboro 


NPDES: 

1.     MA0001589-LG.  Balfour  Co.,  Inc.  Plant #2  submitted  a  letter  on  6  July  1989  indicating  that  the 
company  ceased  its  operation  and  the  facility  was  sold.  The  facility  has  since  been  demolished. 

USE  ASSESSMENT 

Water  quality  sampling  (July,  August,  and  September  1997)  was  conducted  by  DWM  in  the  Ten  Mile  River 
upstream  of  Route  1  and  upstream  of  Cedar  Road  in  North  Attleborough  (stations  TM04  and  TM06, 
respectively)  (Appendix  B,  Table  B1).  This  effort  included  fecal  coliform  sampling  and  in-situ 
measurements  of  dissolved  oxygen  and  other  variables  using  a  Hydrolab®.    Benthic  macroinvertebrate 
sampling,  qualitative  periphyton  sampling,  and  habitat  assessments  were  also  conducted  by  DWM 
biologists  at  TM04  and  TM06  as  well  as  one  additional  station  (TM02)  located  downstream  from  West 
Bacon  Street  in  North  Attleborough  in  September  1997.  Fish  population  sampling  was  conducted  by 
DWM  at  three  locations  along  this  segment  of  the  Ten  Mile  River  (station  TM02  -  upstream  of  Wetherells 
Pond  near  West  Bacon  Street  in  Plainville,  TM05  and  TM06  -  two  consecutive  100  m  reaches  upstream  of 
Cedar  Road/the  North  Attleborough  WWTP  in  North  Attleborough).  In  September  1997,  DWM  sampled 
Falls  Pond  (North  Basin)  for  fish  toxics  monitoring  to  fulfill  a  public  information  request.  Three  species  of 
fish  (three  each  of  largemouth  bass,  white  perch,  and  black  crappie)  were  collected  and  composite 
samples  were  prepared.  The  samples  were  analyzed  for  Cd,  Pb,  Hg,  As,  Se,  %  lipids,  PCB  and 
organochlorine  pesticides.  EPA  sampled  surficial  sediments  using  a  petit  ponar  dredge  from  three 
locations  within  this  segment  in  March  1998:  Wetherells  Pond  Dam  (WETH01),  Falls  Pond  Dam 
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(TENM01 ),  and  the  Ten  Mile  River  upstream  of  Cedar  Street  (NATP01 )  (Hellyer  1999b).  Sediment 
samples  were  analyzed  chemically  for  the  following:  metals,  mercury,  semivolatile  organic  compounds 
(SVOC),  polychorinated  biphenyls  (PCB),  pesticides,  simultaneously  extraced  metals  and  acid  volatile 
sulfide  (AVS/SEM),  grain  size  and  total  organic  carbon  (TOC).  Toxicity  tests  were  also  conducted  by  EPA 
using  two  freshwater  macroinvertebrate  species,  Chironomus  tentans  and  Hyallela  azteca. 

•  Bioassessment/Habitat  -  TM02  -  The  benthic  macroinvertebrate  sample  from  the  Ten  Mile  River 
near  West  Bacon  St.,  Plainville  was  compared  against  two  reference  stations,  the  Sevenmile  River 
(SMOO)  and  the  Ten  Mile  River  at  Fuller  St.  Plainville  (TM01 ).  Results  of  the  RBP  III  analyses 
indicated  moderate  (35%  comparability)  and  slight  (52%  comparability)  impairment  respective  to 
each  reference  station  condition  (Appendix  B,  Tables  B6  and  B7).  Reduction  of  taxa  richness- 
including  the  loss  of  pollution  sensitive  EPT  taxa--as  well  as  the  dominance  (43%)  of  the  benthos 
assemblage  by  a  singe  taxon,  was  most  responsible  for  total  metric  score  reductions  for  the  TM02 
benthic  community  and  the  low  percent  comparability  to  reference  conditions.  A  lack  of  diverse  riffle 
habitat  (depth  and  velocity),  some  evidence  of  sediment  (sand)  deposition  and  substrate 
embeddedness  (possibly  from  road  runoff),  and  a  reduced  riparian  vegetative  zone  were  impacting 
habitat  quality  at  this  station  (Appendix  B,  Table  B9).  Habitat  degradation  in  the  form  of 
sedimentation,  coupled  with  dense  macrophyte  cover,  may  be  responsible  for  the  displacement  of 
EPT  taxa  -  which  generally  require  coarse  substrates  -  by  amphipods.  Lyngbia,  a  blue-green  algae, 
was  also  very  abundant  (Appendix  B,  Table  B1 1 ).  Although  fish  habitat  was  marginal  at  best  due  to 
shallow  water,  fish  sampling  resulted  in  the  collection  of  five  species  offish  (Appendix  B,  Table  B10). 
Young-of-the-year  and  year  1  +  eastern  brook  trout,  Salvelinus  fontinalis,  were  present  suggesting  at 
least  some  adequate  spawning  habitat.  Redfin  pickerel,  Esox  americanus  americanus,  was  a 
second  stream  species  present.  A  number  of  stocked  trout  were  also  collected  from  the  single  pool 
within  the  sampling  reach  (just  downstream  of  the  road  crossing). 

•  Bioassessment/Habitat  -TM04  -  The  benthic  macroinvertebrate  sample  collected  from  the  Ten  Mile 
River  upstream  from  Route  1  in  North  Attleborough  was  compared  against  two  reference  stations, 
the  Sevenmile  River  (SMOO)  and  the  Ten  Mile  River  at  Fuller  St.  Plainville  (TM01 ).  Results  of  the 
RBP  III  analyses  indicated  moderate  (40%  comparability)  and  slight  (57%  comparability)  impairment 
respective  to  each  reference  station  condition  (Appendix  B,  Tables  B6  and  B7).  The  benthic 
community  was  dominated  by  tubificid  worms  and  amphipods,  both  of  which  are  generally 
considered  highly  tolerant  of  organic  pollution  (Appendix  B,  Table  B5).  The  predominance  of  these 
taxa,  coupled  with  numerous  filter-feeding  organisms  (e.g.,  Hydropsychidae),  suggests  a  somewhat 
unbalanced  community  responding  to  an  overabundance  of  particulate  organic  matter  (POM) 
(Appendix  B,  Table  B5).  A  reduction  in  taxa  richness  compared  to  both  reference  stations  and  a  loss 
of  pollution  sensitive  EPT  taxa  relative  to  reference  conditions  at  SMOO,  also  indicated  water  quality 
degradation.  In  addition,  a  reduced  riparian  zone  and  poorly  developed  riffle  areas  may  limit 
community  structure  at  TM04  (Appendix  B,  Table  B9).  Excessive  instream  aquatic  vegetation  and 
dense  algal  growth  (Spirogyra)  provided  further  evidence  of  enrichment  in  this  portion  of  the  Ten  Mile 
River  (Appendix  B,  Table  B1 1 ). 

•Fish  Toxics  -Results  of  the  fish  toxics  sampling  in  Falls  Pond  (North  Basin)  are  provided  in 
Appendix  B,  Table  B1 2.  MDPH  reviewed  the  data.  No  advisory  was  issued.  The  fish  consumption 
use  is  therefore  not  assessed  (refer  to  assessment  methodology  for  Fish  Consumption  Use). 

•  Fish  Population  -  TM05  -  Although  fish  habitat  was  considered  good  to  excellent,  fish  sampling 
resulted  in  the  collection  of  only  five  fish  (Appendix  B,  Table  B10).  Four  of  the  five  fish  captured 
were  young-of-the-year  that  likely  came  downstream  from  the  north  basin  of  Falls  Pond  (Maietta 
1998).  Although  water  quality  appeared  adequate  to  support  fish  in  this  reach,  the  paucity  of  fishes 
was  considered  an  indicator  of  an  unknown  problem.  Water  quantity  problems  resulting  from  flow 
management  (dam  repair)  at  Falls  Pond  may  have  also  affected  the  fish  community  in  this  reach  of 
the  Ten  Mile  River.  Sediment  sampling  was  conducted  by  EPA  in  March  1998  (see  sediment  quality 
at  NATP01 )  to  characterize  sediment  quality. 

•  Bioassessment/Habitat  -  TM06  -  The  benthic  macroinvertebrate  sample  from  the  Ten  Mile  River 
upstream  of  the  North  Attleborough  WWTP  was  compared  against  two  reference  stations,  the 
Sevenmile  River  (SMOO)  and  the  Ten  Mile  River  at  Fuller  St.  Plainville  (TM01 ).  Results  of  the  RBP  III 


Ten  Mile  River  Basin  1997  Water  Quality  Assessment  Report  18 

52wqar.doc  DWM  CN  18.0 


analyses  indicated  non/slight  impairment  (80%  comparability)  and  non-impairment  (90% 
comparability)  respective  to  each  reference  station  condition  (Appendix  B,  Tables  B6  and  B7).  Most 
metrics  for  the  TM06  assemblage  scored  well  relative  to  reference  conditions;  the  exception  being 
the  community  similarity  metric — probably  the  result  of  differences  in  trophic  structure. 
Hyperdominance  of  filter-feeding  taxa  at  TM06  indicated  a  fine  particulate  organic  matter  (FPOM) 
based  trophic  guild  that  was  dramatically  different  than  at  both  reference  stations,  where  a  more 
periphyton-based  (i.e.,  dominated  by  scrapers)  assemblage  predominated  (Appendix  B,  Table  B5). 
Falls  Pond  (North  Basin),  located  upstream  of  station  TM06,  probably  contributes  significant 
amounts  of  the  suspended  FPOM  food  resource  which  appear  to  shape  benthic  community  structure 
and  function  at  TM06.  Nonpoint  source  pollution  in  the  form  of  runoff  (possibly  originating  from  the 
adjacent  lawn  and/or  upstream  road  crossing)  may  contribute  to  a  slightly  degraded  habitat  relative 
to  reference  conditions  at  SM00  (Appendix  B,  Table  BB9).    Instream  sediment  deposition  and 
embeddedness,  which  reduces  macroinvertebrate  microhabitat,  may  account  for  the  slight  reduction 
in  taxa  richness  at  TM06.  As  at  TM05  (located  just  upstream  of  TM06),  fish  habitat  appeared  to  be 
good  to  excellent;  however,  fish  sampling  resulted  in  the  collection  of  only  four  fish  (Appendix  B, 
Table  B10).  One  potential  cause  of  the  marginal  fish  community  includes  possible  water  quantity 
problems  resulting  from  flow  management  (dam  repair)  at  Falls  Pond  (North  Basin)  (Appendix  B, 
Table  B13).  The  filamentous  green  alga  Spirogyra  sp.,  whose  presence  is  often  associated  with 
enriched  conditions,  was  also  very  abundant  (Appendix  B,  Table  B1 1 ). 

•  Water  Quality  -  TM04,  TM06  -  Fecal  coliform  sampling  was  conducted,  however,  the  data  set  was 
too  limited  to  assess  either  the  primary  or  secondary  contact  recreational  uses.    Dissolved  oxygen, 
pH,  and  temperature  were  within  the  criteria  for  class  B  warmwater  fishery  (Appendix  B,  Table  B2). 

•  Sediment  Quality  -  Survival  of  C.  tentans  (63%)  exposed  to  sediment  from  Wetherells  Pond  Dam 
(WETH01 )  was  significantly  reduced  compared  to  survival  (94%)  of  the  control  sediment  (Hellyer 
1999a).  Survival  of  C.  tentans  exposed  to  sediment  from  both  Falls  Pond  (TENM01 )  and  the  Ten 
Mile  River  upstream  of  Cedar  Street  (NATP01)  was  83%  (no  significant  difference  from  the 
control).  Due  to  problems  meeting  laboratory  control  criteria,  the  data  from  the  H.  azteca  toxicity 
tests  were  not  used  in  this  assessment.  The  SEM/AVS  ratio  in  the  sediment  from  Wetherells 
Pond  was  29  where  significant  sediment  toxicity  was  detected.  SEM/AVS  ratios  can  be  used  to 
predict  metal  toxicity  where  no  significant  mortality  occurs  with  a  SEM/AVS  ratio  is  <  1  and 
significant  mortality  occurs  where  a  SEM/AVS  ratio  is  >  1  (EPA  1991).  The  SEM/AVS  ratio  was 
less  than  1  (0.24  and  0)  at  TENM01  and  NATP01 ,  respectively  where  no  significant  toxicity  was 
detected.  At  all  three  stations  the  concentrations  of  Cd,  PCB,  DDT  and  TOC  in  the  sediment 
samples  exceeded  L-EL  guidance  while  Cu,  Hg,  and  Ni  exceeded  S-EL  guidance.  Sediment  from 
WETH01  and  TENM01  contained  concentrations  of  Cr  and  Pb  that  exceeded  S-EL  guidance 
whereas  in  sediment  from  NATP01  both  metals  only  exceeded  the  L-EL  guidance.  Zinc  was  at 
the  S-EL  in  sediment  from  WETH01  while  exceeding  the  L-EL  in  both  TENM01  and  NATP01 
samples. 


SUMMARY 


Desiqnated  Uses 

Status 

Aquatic  Life 

"?> 

NON  SUPPORT.  The  macroinvertebrate  analysis,  fish  community  sampling  data,  and  the 
sediment  quality  data  indicate  this  use  is  not  supported  for  the  entire  4.3  miles  in  this 
segment.    Compromised  habitat  quality  conditions,  hydromodification,  sediment 
contamination  and  other  unknown  causes/sources  impair  this  use. 

Fish 
Consumption 

iei 

NOT  ASSESSED. 

Primary 
Contact 

^^ 

NOT  ASSESSED. 

Secondary 
Contact 

.A 

NOT  ASSESSED. 

Aesthetics 

# 

PARTIAL  SUPPORT.  The  entire  4.3  mile  length  of  this  segment  partially  supports  this  use 
based  on  visual  observations  of  sediment  deposition,  nuisance  aquatic  vegetation  and  some 
turbidity  as  well  as  some  instream  anthropogenic  debris. 
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RECOMMENDATIONS  -  Ten  Mile  River  (Segment  MA  52-02) 

•  Conduct  5-year  review  of  the  WMA  registration  for  the  North  Attleborough  Water  Department. 
Minimize  water  withdrawals  via  conservation  measures. 

•  Instream  sediment  deposition  compromises  habitat  quality  and  biological  potential  at  TM02  and  TM06. 
Sources  of  sediment  inputs  (road  crossings  -  in  particular  West  Bacon  Street,  and  parking  lot  runoff) 
should  be  investigated  and  remediated  in  order  to  minimize  future  impacts. 

•  Outreach  to  abutting  landowners  as  to  the  need  to  establish/implement  a  riparian  buffer  zone,  particularly 
along  the  TM04  and  TM06  sampling  reaches. 

•  Additional  monitoring  (particularly  fecal  coliform  bacteria  sampling)  is  necessary  to  evaluate  the  primary 
and  secondary  contact  recreational  use  status. 

•  Determine  whether  or  not  the  North  Attleborough  Water  Department  is  in  compliance  with  their 
registered  withdrawal  volume.  It  is  presently  unclear  what  is  causing  the  lack  of/reduced  fish 
community  in  this  segment.  Auditing  of  dam  operation  at  Falls  Pond  might  shed  light  on  the  potential 
for  low  flow  to  be  causing  fisheries  problems.  Minimize  water  withdrawals  via  conservation  measures. 

•  Additional  sediment  sampling  will  be  needed  to  determine  the  feasibility  of  restoring  the 
impoundments  via  dredging. 
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SCOTTS  BROOK  (SEGMENT  MA52-09) 

Location:  Headwaters  north  of  High  Street,  North  Attleborough  to  confluence  with  Ten  Mile  River,  North 
Attleborough.  Segment  length:  2.2  miles.  Classification:  Class  B. 


SEGMENT  DESCRIPTION 

Scotts  Brook  originates  in  a  golf  course  in 
Plainville.  It  flows  south  through  a  few  small 
ponds,  a  forested/agricultural  area,  and  then  a 
heavy  residential  area  before  joining  the  Ten 
Mile  River  in  the  Town  of  North  Attleborough. 

Land-use  estimates  for  the  subwatershed 
(map  inset,  gray  shaded  area): 


Forest 

50% 

Residential 

20% 

Open  Land 

19% 

Land-use  estimates  in  the  100'  riparian  zone 
from  the  streambanks: 


Residential 

42% 

Forest 

24% 

Open  Land 

10% 

WITHDRAWALS  AND  DISCHARGES 


None  known. 


USE  ASSESSMENT 

In-situ  measurements  of  dissolved  oxygen, 

temperature  and  other  variables  were  taken  at 

one  station  in  Scotts  Brook  (SB01  -  upstream 

of  the  Broadway  Bridge,  North  Attleborough)  in 

August  1997(Appendix  B,  Table  B1).  Although  additional  sampling  had  been  planned  (July  and 

September),  too  little  flow  was  present  in  the  brook. 


Ten  Mile  Basin 

Scotts  Brook 

Segment,  MA52-09 


4- 


Wrentham 


Fox  borough 


Confluence  Ten  Mile  River, 
North  Attleborough 


Attleboro 


•  Water  Quality  -  Most  attempts  to  sample  this  stream  were  unsuccessful  because  of  the  lack  of 
flow  (Appendix  B,  Tables  B2  and  B3). 
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RECOMMENDATIONS  -  Scotts  Brook  (Segment  MA52-09) 

•      The  assessment  of  water  quality  conditions  in  this  segment  has  been  based  entirely  on  limited  data  and 
best  professional  judgement.  Additional  monitoring  would  be  useful  to  confirm  this  evaluation.  Although 
the  cause  of  low  flow  problems  is  unclear,  a  golf  course  and  a  number  of  small  ponds  located  in  the 
upper  watershed  may  be  contributing  to  low  flow  conditions  in  Scotts  Brook.  These  merit  further 
investigation  by  the  Ten  Mile  River  Basin  team. 
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TEN  MILE  RIVER  (SEGMENT  MA  52-03) 

Location:  North  Attleborough  WWTP  discharge,  Attleboro  to  the  MA/RI  border  near  Central  Avenue, 
Seekonk,  MA/Pawtucket,  Rl.  Segment  length:  8.6  miles.  Classification:  Class  B,  Warm  Water  Fishery. 


SEGMENT  DESCRIPTION 

This  segment  begins  at  the  discharge  of  the 
North  Attleborough  WWTP  discharge  and 
extends  downstream  to  the  discharge  of  the 
Attleboro  WWTP.  Land  use  within  the  watershed 
of  this  segment  is  primarily  residential, 
commercial  and  light  industrial.  The  river  passes 
through  a  number  of  small  impoundments 
(Farmers  Pond,  Mechanics  Pond,  Dodgeville 
Pond,  and  Hebronville  Pond)  as  it  flows  through 
this  segment. 

Land-use  estimates  for  the  subwatershed  (map 
inset,  gray  shaded  area): 


Forest 

39% 

Residential 

30% 

Open  Land 

11% 

Land-use  estimates  in  the  100'  riparian  zone 
from  the  streambanks: 


Forest 

30% 

Residential 

16% 

Wetlands 

15% 

WITHDRAWALS  AND  DISCHARGES 


WMA: 


1 .     Mantrose-Hauser  Co.,  Inc.  is  permitted 


Ten  Mile  Basin 

Ten  Mile  River 

Segment,  MA52-03 


Wrentham 


North  Attleborough  WWTP  discharge, 
Attleboro 


(9P242701602)  to  withdraw  0.46  MGD  of  water  from  three  wells  near  their  facility.  Some  of  the  water  is 
used  as  process  water  which  is  discharged  to  the  Attleboro  WPCF.  The  remainder  of  the  water  is 
discharged  (NPDES)  as  non-contact  cooling  water  to  the  Ten  Mile  River. 

NPDES: 

1 .  MA0101036  North  Attleborough  WWTP  -  discharges  4.61  MGD  of  treated  wastewater  to  the  Ten  Mile 
River.  Whole  effluent  toxicity  testing  limits:  LC50  >  100%  effluent,  CNOEC  >  94%  effluent.  Permit  was 
renewed  in  September  1999  with  same  limits,  however  testing  requires  use  of  C.  dubia  only. 

2.  MA0004766  -  L.G.  Balfour  Plant  #1  permit  file  indicates  NDPES  file  was  closed  November  1994  since 
the  company  no  longer  discharged  their  non-contact  cooling  water  to  the  Ten  Mile  River. 

3.  MAG250967  -  Automatic  Machine  Products  Co.  was  issued  a  general  non-contact  cooling  water 
discharge  permit  in  January  1999.  This  permit  authorized  the  discharge  of  0.027  MGD  (a  well  water 
withdrawal)  up  to  83°F  to  the  Ten  Mile  River. 

4.  MA0000027  -  Lambert  Anodizing  Co.,  Inc.  permit  file  indicates  the  discharge  was  terminated.  EPA 
terminated  the  NPDES  permit  in  February  1991. 

5.  MA0005703  -  Mantrose-Haeuser  Co.,  Inc.  (formerly  owned  by  R.J.M.  Chemicals,  Inc.)  - 1976  permit 
indicated  the  facility  discharged  non-contact  cooling  water  via  three  outfalls  to  the  Ten  Mile  River 
between  Mechanics  and  Dodgeville  ponds:  Outfall  #001  discharged  0.0075  MGD  up  to  72°F,  #003 
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discharged  0.21  MGD  up  to  100°F,  and  #004  discharged  0.1  MGD  up  to  85°F.  In  1982  the  company 
filed  a  reapplication,  however  a  new  permit  was  never  issued  nor  was  the  old  permit  ever  terminated.  In 
1995  the  facility  requested  and  received  coverage  under  a  general  non-contact  cooling  water  (NCCW) 
permit  MAG250958.  This  permit  authorized  the  discharge  of  0.65  MGD  up  to  83°F  to  the  Ten  Mile  River. 
The  facility  still  discharges  to  the  Ten  Mile  River  via  the  three  outfalls  (Young  2000). 

6.  MA00001 59  -  Attleboro  Refining  Company  a  member  of  Handy  &  Harman  -  discharges  only  non-contact 
cooling  water  on  an  infrequent  basis  (e.g.  power  outage,  recirculation  tower  failure)  to  the  storm  drain 
system  that  discharges  into  the  Ten  Mile  River.  As  of  1  January  1988,  this  company  discontinued  its 
process  wastewater  discharge  to  the  Ten  Mile  River. 

7.  MA01 00595  Attleboro  WPCF  -  discharges  8.5  MGD  of  treated  wastewater  to  the  Ten  Mile  River.  Whole 
effluent  toxicity  testing  limits  in  the  1989  permit:  ANOAEL  >  90%  effluent,  CNOEC  >  90%  effluent. 
Permit  was  renewed  in  September  1999  with  limits  of  LC50  >  100%  effluent  and  CNOEC  >  71%  effluent 
using  C.  dubia  only.  Toxicity  testing  is  now  required  6X/year. 

8.  MA0035394  Mutual  Oil  Co,  Inc.  -  According  to  the  GIS  overlay  (EOEA  1 999)  the  facility  discharged  to  a 
small  tributary  of  the  Ten  Mile  River  north  of  the  Coles  Brook  subwatershed.  Site  remediation  was 
terminated  in  1997.  The  permit  was  deactivated  by  EPA  in  July  1999. 

USE  ASSESSMENT 

Water  quality  sampling  in  July,  August,  and  September  1997  was  conducted  by  DWM  at  six  locations 
along  this  segment  of  the  Ten  Mile  River.  Stations  location  were  as  follows:  downstream  from  Route  95 
(off  Woodcock  Lane),  Attleboro  (TM07),  upstream  of  Olive  Street,  Attleboro  (TM08A),  upstream  of  Tiffany 
Street  bridge,  Attleboro  (TM1 1),  downstream  of  Bridge  Street,  Attleboro  (TM12),  downstream  from  Pond 
Street  bridge,  Seekonk  (TM13)  and  upstream  of  Central  Avenue  bridge,  Pawtucket  Rhode  Island  (TM14) 
(Appendix  B,  Table  B1).  This  effort  included  fecal  coliform  sampling  (early  morning  survey)  and  in-situ 
measurements  of  dissolved  oxygen,  temperature  and  other  variables  (early  morning  and  late  afternoon 
surveys)  using  a  Hydrolab®.    Benthic  macroinvertebrate  sampling,  qualitative  periphyton  sampling, 
habitat  assessments  and  fish  population  sampling  was  also  conducted  by  DWM  biologists  downstream  of 
the  North  Attleborough  WWTP  (stationTM06A)  and  stations  TM1 1  and  TM14  in  September  1997.    EPA 
sampled  sediments  from  behind  three  dams  located  within  this  segment  in  March  1998:  Mechanics  Pond 
(MECH01),  Dodgeville  Pond  (DODG01),  and  Hebronville  Pond  (HEBR01)(Hellyer  1999b).  Sediment 
samples  were  analyzed  chemically  for  the  following:  metals,  mercury,  semivolatile  organic  compounds 
(SVOC),  polychorinated  biphenyls  (PCB),  pesticides,  simultaneously  extraced  metals  and  acid  volatile 
sulfide  (AVS/SEM),  grain  size  and  total  organic  carbon  (TOC).  Sediment  toxicity  testing  was  also 
conducted  by  EPA  using  two  freshwater  macroinvertebrate  species,  Chironomus  tentans  and  Hyallela 
azteca.  Whole  effluent  toxicity  testing  data  from  the  North  Attleborough  WWTP  and  the  Attleboro  WWPT 
(required  by  their  NPDES  permits)  from  December  1992  through  March  1998  and  March  1997  through 
December  1998,  respectively  was  also  reviewed  (Dallaire  2000). 

•  Bioassessment/Habitat  -  TM06A  -  The  benthic  macroinvertebrate  community  analysis  resulted  in  a 
total  metric  score  of  20  (as  compared  to  40  and  42  at  the  regional  reference  sites  SM00  and  TM01 , 
respectively)  indicating  moderate  impairment  (Appendix  B,  Tables  B6  and  B7).  Loss  of  taxa- 
especially  the  pollution  sensitive  EPT  taxa  (mayflies,  stoneflies,  and  caddisflies),  a  community 
dominated  by  the  isopod  Caecidotea  communis  (highly  tolerant  of  organic  pollution),  and  a  generally 
dissimilar  community  compared  to  SM00  and  TM01  contributed  most  to  the  impairment  designation. 
Instream  sediment  deposition  and  lack  of  a  well-vegetated  riparian  zone  impacted  habitat  at  this 
station,  with  these  parameters  scoring  only  6  and  0,  respectively  (Appendix  B,  Table  B9).  Sediment 
runoff  from  nearby  construction  activity  was  observed  during  the  time  of  sampling,  with  obvious  sand 
inputs  entering  the  stream  mid-reach  from  the  right  bank  (a  sandy  delta  had  formed  instream  at  the 
point  where  the  sediments  entered  the  channel).  Other  potential  NPS  inputs  (e.g.,  grass  clippings 
and  other  yard  waste)  existed  along  the  right  bank  and  were  associated  with  the  adjacent  lawns  that 
extend  to  the  river's  edge.  Nonpoint  source  related  pollution  effects  are  probably  exacerbated  by  the 
lack  of  a  riparian  buffer  along  this  bank.  In  addition  to  localized  NPS  pollution,  North  Attleborough's 
WWTP  also  discharges  to  this  segment  and  impacts  the  benthic  macroinvertebrate  community. 
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When  compared  to  the  upstream  reference  station  at  TM06  (a  site-specific  control),  the  TM06A 
benthos  assemblage  received  a  total  metric  score  of  22,  representing  52%  comparability  to 
upstream  reference  conditions  and  placing  the  community  in  the  slight/moderate  category  for 
biological  condition  (Appendix  B,  Table  B8).  Based  on  these  upstream-downstream  comparisons, 
the  TM06A  community  was  characterized  by  a  loss  of  pollution  sensitive  taxa  and  a  high  degree  of 
dissimilarity  to  the  TM06  community.  In  addition,  trophic  structure  appears  to  have  shifted 
dramatically  downstream  from  the  WWTP.  While  the  TM06  benthic  community  was  dominated  by 
filter-feeding  forms  (indicative  of  an  abundant  FPOM  food  resource),  gathering  collectors  (most 
notably  Caecidotea  communis)  predominated  at  TM06A  (Appendix  B,  Table  B5).  The  conspicuous 
absence  of  filter-feeders — normally  expected  in  a  stream  reach  with  such  an  abundance  of  dissolved 
organic  matter  (DOM)  and  subjected  to  good  current  velocity — suggests  the  possibility  of  toxic 
effects  at  TM06A.  By  readily  adsorbing  to  DOM  forming  FPOM  during  processes  such  as 
flocculation,  toxicants  become  available  to  filter-feeders  via  the  FPOM  food  resource  (Plafkin  et  al. 
1989).  As  a  result,  densities  of  filter-feeders  decline  when  exposed  to  toxic  stressors.  A  shift  in  the 
algal  community  between  TM06  and  TM06A  (i.e.,  upstream  and  downstream  of  the  North 
Attleborough  WWTP  discharge)  was  also  observed  (Appendix  B,  Table  B1 1 ).  Although  fish  habitat 
was  adequate,  no  fish  were  collected  or  observed  in  the  100  meter  sampling  reach  (Appendix  B, 
Table  B1 0),  further  corroborating  the  possibility  of  a  toxicant  in  this  portion  of  the  river.  While  it  is 
difficult  to  "tease  out"  habitat  effects  from  water  quality  effects  at  TM06A,  organic  pollutant  loadings 
and  possible  toxicants  appear  to  be  shaping  benthic  community  structure  and  function  in  this  section 
of  the  Ten  Mile  River.  The  North  Attleborough  WWTP  discharge  probably  contributes  most  to  the 
observed  impairment  of  the  aquatic  community. 

Station  TM1 1  -  The  benthic  macroinvertebrate  community  analysis  resulted  in  total  metric  scores  of 
26  and  30  (as  compared  to  42  and  40  at  the  regional  reference  sites  SM00  and  TM01  respectively), 
indicating  slight  impairment  to  the  benthic  community  (Appendix  B;  Table  B6  and  B7).  Low  taxa 
richness  and  a  generally  dissimilar  community  relative  to  reference  conditions  are  most  responsible 
for  metric  score  reductions  and  resulting  impairment  (Appendix  B;  Table  B6  and  B7).  In  addition,  a 
lack  of  diverse  (depth  and  velocity)  riffle  habitat,  coupled  with  instream  sedimentation  and  a  reduced 
riparian  vegetative  zone,  impacted  habitat  at  this  station.  Nonpoint  source  inputs  originating  from  the 
adjacent  cemetery  (streambank  erosion),  the  Tiffany  Street  road  crossing,  and  a  large  sand/gravel 
operation  upstream,  probably  contribute  most  to  habitat  degradation.  Fish  sampling  resulted  in  the 
collection  of  59  fish  representing  nine  species  (Appendix  B,  Table  B10).  There  were  a  number  of 
pond  species,  which  is  not  surprising,  given  the  location  of  this  reach  just  downstream  of  Hebronville 
Pond.  Fish  habitat  was  rated  fair  with  the  majority  of  instream  fish  cover  in  the  form  of  deep  pools 
and  aquatic  macrophytes.  Stream  species  present  included:  creek  chubsucker  (Erimyzon 
oblongus),  white  sucker  (Catostomus  commersoni),  redfin  pickerel  (Esox  americanus  americanus), 
and  yellow  bullhead  {Ictalurus  natalis). 

Although  taxa  richness  was  slightly  less  than  at  TM06A,  there  are  indications  that  water  quality 
conditions  in  this  reach  of  the  Ten  Mile  River  (downstream  from  Dodgeville  Pond)  are  slightly  better 
compared  to  upstream  conditions  (TM06A).  As  evidenced  by  the  biotic  and  EPT  indices,  taxa  more 
tolerant  of  organic  pollution  have  become  displaced  by  more  pollution  sensitive  forms  (Appendix  B, 
Table  B6).  Overall  balance  of  the  benthic  community  has  improved  considerably  at  TM1 1 ,  with  the 
dominant  taxon  comprising  23%  of  the  assemblage  as  opposed  to  43%  at  TM06A.  Improvements  in 
trophic  composition  were  documented  as  well,  with  the  reappearance  of  scrapers  (Stenelmis  sp)  and 
filter-feeders  (e.g.,  Pisidiidae,  Hydropsychidae,  Philopotamidae)  indicating  the  presence  of  additional 
food  resources  (periphyton,  FPOM)  compared  to  conditions  upstream  where  deposited  organic 
matter  supported  a  gathering  collector-dominated  trophic  guild  (Appendix  B;  Table  B5). 

Station  TM14  -  Benthic  macroinvertebrate  community  analysis  resulted  in  total  metric  scores  of  28 
and  30  (as  compared  to  40  and  42  at  regional  reference  sites  SM00  and  TM01 ,  respectively), 
indicating  slight  impairment  to  the  benthic  community  (Appendix  B;  Tables  B6  and  B7).  An 
assemblage  dominated  by  caddisflies,  slightly  reduced  species  richness,  and  a  generally 
dissimilar  community  compared  to  SM00  and  TM01  are  most  responsible  for  metric  score 
reductions  and  resulting  impairment  to  the  invertebrate  community  at  this  station.  Sediment 
deposition  and  slightly  embedded  substrates  within  the  sampling  reach,  probably  resulting  from 
sand  inputs  from  an  upstream  road  crossing  and  storm  drain,  are  the  primary  forms  of  impairment 
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to  instream  habitat  at  this  station  (Appendix  B;  Table  B9).  Despite  the  slight  degradation  of  these 
habitat  parameters,  the  high  overall  habitat  evaluation  relative  to  both  reference  stations  infers 
that  water  quality  is  more  limiting  to  biological  potential  than  habitat  effects  at  TM14.  Attleboro's 
WPCF  also  discharges  to  this  segment  and  may  be  responsible  for  water  quality  degradation  and 
the  resulting  effects  on  the  benthic  macroinvertebrate  community  at  TM14.  Discharge  effects,  or 
other  sources  of  organic  enrichment  associated  with  the  urban  nature  of  this  reach  (i.e.,  urban 
runoff),  is  reflected  in  the  preponderance  of  filter-feeding  caddisflies  in  the  macroinvertebrate 
assemblage  and  the  dense  filamentous  algal  cover  throughout  the  sampling  reach  (Appendix  B; 
Table  B1 1 ).  In  addition,  the  impounded  nature  of  the  river  between  the  Attleboro  WPCF  and  TM14 
probably  contributes  high  levels  of  FPOM  to  this  portion  of  the  river.  Considerable  turbidity  was 
observed  at  this  station  as  well. 

*  Water  Quality  -  Although  the  data  set  was  too  limited  to  assess  either  the  primary  or  secondary 
contact  recreational  uses,  the  fecal  coliform  densities  did  not  exceed  400  cfu/100  ml.  at  any  of  the 
stations  (TM07,  TM08A,  TM1 1 ,  TM12,  TM13,  TM14)  sampled  within  this  segment  of  the  Ten  Mile 
River  (Appendix  B,  Table  B3).  Instream  DO  and  %  saturation  was  slightly  below  Class  B  standards 
during  the  early  morning  sampling  runs  at  stations  TM07  and  TM08A  on  each  sampling  date. 
Diurnal  changes  were  much  greater,  however,  at  TM07  (A4.4  mg/L)  than  at  TM08A  (A1 .2  mg/L)  on  1 
July  1997  (Appendix  B,  Table  B2).  Measurements  of  DO  in  the  Ten  Mile  River  downstream  of 
Dodgeville  Pond  (stations  TM1 1  and  TM12)  met  Class  B  Standards  (Table  3),  then  dropped  below 
standards  near  Pond  Street  bridge  in  Seekonk  (TM13)  where  large  diurnal  fluctuations  (A2.0  to  3.7 
mg/L  DO)  were  present  (Appendix  B,  Table  B2).  Large  diunal  fluctuations  (A2.9  to  3.8  mg/L  DO) 
were  also  documented  in  the  Ten  Mile  River  near  Central  Ave  in  Pawtucket,  Rl  (station  TM14), 
however  DO  remained  above  5.0  mg/L  and  60%  saturation.  Temperature  and  pH  met  Class  B 
Standards  for  a  warmwater  fishery  at  all  stations.  While  the  aesthetic  quality  of  the  impoundments  in 
this  segment  of  the  Ten  Mile  River  are  compromised  by  symptoms  of  enrichment  (Farmers, 
Mechanics,  Dodgeville  and  Hebronville  ponds),  the  aesthetics  of  the  free  flowing  river  reaches  are 
generally  good.  Overall,  the  aesthetics  use  is  assessed  as  partial  support  for  this  segment. 

*  North  Attleborouqh  WWTP 

1 .  Effluent  toxicity  testing:  Between  December  1 992  and  March  1 998,  whole  effluent  toxicity  was 
detected  sporadically  (both  acute  and  chronic)  in  the  North  Attleborough  WWTP  effluent 
(Dallaire  2000).  The  effluent  was  acutely  toxic  (LC50=  94%)  to  Ceriodaphnia  dubia  on  two 
occasions  and  was  chronically  toxic  (CNOEC  =  25  and  50%  effluent)  in  three  of  the  15  test 
events.  The  effluent  was  also  chronically  toxic  (CNOEC  =  50%)  to  Pimephales  promelas  on  one 
occasion.  C.  dubia  has  been  the  more  sensitive  test  organism. 

2.  Effluent  quality:  The  North  Attleborough  WWTP  routinely  reported  violations  of  their  NPDES 
permit  limits  between  1995  and  1996.  According  to  the  DEP  Southeast  Regional  Office 
(SERO)  the  facility  has  generally  been  in  compliance  with  their  NPDES  permit  limits  in  the  last 
three  years  (Burns  2000).  Various  reports  required  through  an  EPA  administrative  order  (i.e., 
I/I  report,  industrial  local  limit  report,  etc.)  have  been  submitted  to  DEP  and  are  currently 
under  review.  The  Administrative  Order  was  terminated  on  the  effective  date  of  the  new 
permit  (Couto  2000).  Improvements  in  sludge  handling  and  disposal  (now  contracted  to  a 
company  for  removal  vs.  being  landfilled  on  site  with  limited  capacity  in  past  years)  has 
resulted  in  improving  compliance  with  the  NPDES  permit  limits  (Horton  2000).  The  facility  also 
implemented  dechlorination  in  the  summer  of  1993. 

*  Attleboro  WPCF 

1 .  Effluent  toxicity  testing:  Between  March  1997  and  December  1998  whole  effluent  toxicity  from 
the  Attleboro  WPCF  was  detected  sporadically  (both  acute  and/or  chronic  toxicity  to  C.  dubia) 
(Dallaire  2000).  The  no  observed  acute  effect  level  (NOAEL)  of  the  whole  exceeded  the  permit 
limit  of  90%  effluent  in  one  of  the  six  test  events  (NOAEL=  50%)  and  the  chronic  no  observed 
effect  concentration  (CNOEC)  limit  of  90%  effluent  in  two  of  six  test  events  (CNOEC  =  25  and 
50%  effluent). 
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2.     Effluent  quality:  According  to  the  DEP  SERO,  the  facility  has  been  doing  well  for  the  last  couple 
of  years  with  very  little  problems  (Burns  2000).  The  only  recent  enforcement  action  was 
related  to  the  closure  of  their  existing  sludge  landfill  cell  and  the  startup  of  new  cell. 

•  Sediment  quality  -  Survival  of  C.  tentans  (78%)  exposed  to  sediment  from  behind  the  Mechanics 
Pond  Dam  (MECH01 )  was  not  significantly  reduced  compared  to  survival  (94%)  in  the  control 
sediment  (Hellyer  1999a).  Survival  of  C.  tentans  (50%)  exposed  to  sediment  from  Dodgeville  Pond 
(DODG01 ),  however  was  significantly  lower  than  that  of  the  control.    Survival  of  C.  tentans 
exposed  to  the  sediment  from  behind  the  Hebronville  Darn  (HEBR01 )  was  not  significantly  lower 
than  the  control.  Due  to  problems  meeting  laboratory  control  criteria,  the  results  of  the  H.  azteca 
toxicity  tests  were  not  used  in  the  assessment.  The  SEM/AVS  ratio  was  less  than  1  (0.24)  for  the 
sediment  from  Mechanics  Pond.  The  ratio  was  above  1  (2.4)  in  samples  from  both  Dodgeville 
Pond  and  Hebronville  Dam.    SEM/AVS  ratios  can  be  used  to  predict  metal  toxicity  where  no 
significant  mortality  occurs  with  a  SEM/AVS  ratio  is  <  1  and  significant  mortality  occurs  where  a 
SEM/AVS  ratio  is  >  1  (EPA  1991).  Significant  sediment  toxicity  (expressed  as  mortality)  was  only 
detected  from  sediment  collected  in  Dodgeville  Pond.  The  concentration  of  Cd,  Cr,  Cu,  Pb,  Hg, 
and  Ni  exceeded  the  S-EL  guidance  in  the  sediments  at  all  three  locations  (Persaud  et  al.  1993). 
The  concentration  of  Zn  and  TOC  exceeded  L-EL  guidance  in  the  sediment  from  Mechanics  Pond 
and  S-EL  guidance  in  the  sediment  from  both  Dodgeville  Pond  and  the  Hebronville  Dam. 
Concentrations  of  total  DDT  and  PCB  exceeded  the  L-EL  guidance  at  all  three  locations. 


SUMMARY 


Desiqnated  Uses 

Status 

Aquatic  Life 

^ 

NON  SUPPORT.  The  upper  4.1  miles  do  not  support  the  aquatic  life  use  based  on  the 
macroinvertebrate  analysis,  fish  community  sampling  data  and  the  sediment  quality  data. 
PARTIAL  SUPPORT.  The  lower  4.5  miles  of  the  segment  partially  support  the  aquatic  life 
(some  improvements  over  the  upper  reach  of  the  segment).  Causes  of  impairment  include 
toxicity,  organic  enrichment/low  DO  and  heavy  metal  contamination.  Sources  include  the 
North  Attleborough  WWTP  discharge  and  sediment  contamination.  Other  causes  and 
sources  are  unknown. 

Fish 
Consumption 

iei 

NOT  ASSESSED. 

Primary 
Contact 

M 

NOT  ASSESSED. 

Secondary 
Contact 

A 

NOT  ASSESSED. 

Aesthetics 

Utr 

PARTIAL  SUPPORT.  This  use  is  assessed  as  partial  support  for  the  entire  8.6  miles  of  this 
segment  based  on  the  excessive  growth  of  aquatic  vegetation  particularly  in  the 
impoundments. 

RECOMMENDATIONS  -  Ten  Mile  River  (Segment  MA  52-03) 

•  Additional  monitoring  (particularly  fecal  coliform  bacteria  sampling)  is  necessary  to  evaluate  the  status  of 
both  the  primary  and  secondary  contact  recreational  uses. 

•  Nonpoint  source  pollution  (sediment  inputs,  grass  clippings  and  other  yard  waste)  effects  are 
exacerbated  by  the  limited  (or  lack  of)  riparian  zone,  particularly  in  the  reach  adjacent  to  Freeman 
Street.  Outreach  to  abutting  landowners  as  to  the  need  to  establish/implement  a  riparian  buffer  zone  is 
recommended 

•  Instream  sediment  deposition  compromises  habitat  quality  in  the  vicinity  of  the  North  Attleborough 
WWTP.  Sources  of  sediment  inputs  (road  runoff  -  in  particular  Cedar  and  Freeman  streets)  should  be 
investigated  and  remediated  in  order  to  minimize  future  impacts. 


Ten  Mile  River  Basin  1997  Water  Quality  Assessment  Report 
52wqar.doc  DWMCN18.0 


27 


RECOMMENDATIONS  (CONTINUED)-  Ten  Mile  River  (Segment  MA  52-03) 

•  An  upstream/downstream  evaluation  of  the  North  Attleborough  WWTP  discharge  revealed  impacts  to 
the  benthic  macroinvertebrate  community.  While  fish  populations  upstream  of  the  discharge  were 
considered  impacted,  the  reach  sampled  downstream  of  the  discharge  was  devoid  offish  at  the  time  of 
sampling.  Whole  effluent  toxicity  testing  results  indicate  sporadic  acute  and  chronic  toxicity  to  C.  dubia. 
The  North  Attleborough  WWTP  should  be  required  to  continue  toxicity  testing  using  C.  dubia  as  well  as 
initiate  a  toxicity  identification  and  reduction  evaluation  (TIE/TRE). 

•  More  intensive  (diurnal)  dissolved  oxygen  monitoring  in  the  upper  4.3  miles  of  this  segment  is  needed  to 
delineate  spatial  extent  of  Class  B  water  quality  standards  violations.  Additional  DO  monitoring  in  the 
river  downstream  of  Hebronville  Pond  is  also  recommended. 

•  .    Minimize  erosion  along  the  streambank  immediately  downstream  from  Tiffany  Street  (along  the  cemetery 

property).  Improvements  to  the  riparian  zone  (i.e.,  restoration  of  vegetative  buffer)  in  the  vicinity  of  the 
cemetery  are  recommended  as  well. 

•  Investigate  compliance  with  storm  water  performance  standards  for  the  large  sand/gravel  mining 
operation  immediately  upstream  of  Tiffany  Street.  Sediment  inputs  from  the  facility  to  the  Ten  Mile 
River  should  also  be  investigated. 

•  To  isolate  potential  impacts  of  the  Attleboro  WPCF  discharge  biomonitoring  stations  should  be 
established  immediately  upstream  and  downstream  of  the  discharge.  Use  of  artificial  substrates  for 
macroinvertebrate  sampling  may  be  required  due  to  habitat  constraints. 

•  Road  runoff  originating  from  Central  Ave.  or  adjacent  parking  lots  may  contribute  to  the  sediment 
deposition  observed  throughout  the  sampling  reach  in  the  Ten  Mile  River  as  it  leaves  the  state  of 
Massachusetts  (TM14  sampling  reach).  Site  investigations  are  recommended  to  determine  specific 
sources  of  sediment  inputs  and  to  determine  if  BMPs  are  needed. 

•  Measures  to  minimize  nonpoint  source  nutrient  inputs  are  critical  to  prevent  further  degradation  and  to 
reduce  enriched  conditions  within  the  impounded  sections  of  this  segment. 

•  Additional  sediment  sampling  will  be  required  prior  to  any  decisions  for  restoration  of  impoundments  via 
dredging. 

•  Conduct  5-year  review  of  the  WMA  permit  conditions  for  the  Mantrose-Haeuser  Co.,  Inc.    Permit 
requires  89%  return  of  water  to  the  Ten  Mile  River  which  may  not  being  met.  If  necessary,  the  facility 
should  meter  the  NCCW  discharges. 


• 


• 


Once  the  new  general  NCCW  permit  is  available,  the  NPDES  permits  MAG250958  for  Mantrose- 
Haeuser  Co.,  Inc.  needs  to  be  reissued. 

The  NCCW  discharges  to  this  segment  of  the  Ten  Mile  River  should  be  screened  for  acute  toxicity. 
These  tests  should  be  required  of  the  facilities  as  part  of  their  NCCW  permit  reissuance. 
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BUNGAY  RIVER  (SEGMENT  MA  52- 06) 

Location:  Outlet  of  Greenwood  Lake,  North  Attleborough  to  confluence  with  Ten  Mile  River,  Attleboro. 
Segment  length:  4.0  miles.  Classification:  Class  B,  Warm  Water  Fishery. 


SEGMENT  DESCRIPTION 

The  Bungay  River  originates  as  the  outlet 
from  Greenwood  Lake  and  flows  south 
through  an  extensive  wetland  before  joining 
the  Ten  Mile  River  in  a  highly  developed 
portion  of  the  Town  of  Attleboro. 

Surface  water  features  in  the  upper 
watershed  of  the  Bungay  River  includes 
Witch  Pond,  Witch  Pond  Swamp  and 
Greenwood  Lake.  These  waterbodies  are 
physically  located  in  a  combination  of 
Foxborough,  Mansfield  and  North 
Attleborough. 

Land-use  estimates  for  the  subwatershed 
(map  inset,  gray  shaded  area): 


Forest 

38% 

Residential 

33% 

Open  Land 

9% 

Land-use  estimates  in  the  100'  riparian  zone 
from  the  streambanks: 


Forest 

72% 

Wetlands 

11% 

Open  Land 

7% 

WITHDRAWALS  AND  DISCHARGES 


Ten  Mile  Basin 

Bungay  River 

Segment,  MA52-06 

Wrentham 


Foxborough 


Outlet  Greenwood  Lake, 
North  Attleborough 


Attleboro 


WMA: 

1 .  The  Mansfield  Water  Department  is  registered  (4271 6701 )  to  withdraw  0.59  MGD  of  water  from  four 
wells  located  in  the  upper  Bungay  River  watershed.  DEP  has  approved  a  Wellhead  Protection  Area 
(Zone  II)  for  these  wells  which  indicates  that  groundwater  underlying  part  of  the  Wading  River 
watershed  in  the  Taunton  River  Basin  is  also  part  of  the  contributing  area.    Furthermore,  the 
Department  of  Fisheries,  Wildlife  and  Environmental  Law  Enforcement  (DFWELE)  Natural  Heritage 
and  Endangered  Species  Program  (NHESP)  1997-1998  has  designated  that  a  portion  of  this  upper 
watershed  that  exists  in  the  Zone  II  for  the  Mansfield  Water  Department  contains  Estimated  Habitat  of 
Rare  Wildlife  (EOEA  1999).  The  Mansfield  Water  Department  is  also  seeking  approval  for  an 
additional  well  in  this  area. 

2.  The  Foxboro  Water  Department  (9P242709901)  is  in  the  process  of  seeking  approval  for  two  new 
wells  in  the  Witch  Pond  Swamp  area  (the  approved  capacity  of  these  two  sources  is  1.15  MGD). 

3.  Boro  Sand  &  Stone  in  North  Attleborough  is  registered  (42721 1 02)  to  withdraw  0.04  MGD  of  water 
from  one  source. 

4.  The  United  States  Fish  and  Wildlife  Service's  North  Attleborough  National  Fish  Hatchery  is  registered 
(42721 1 01 )  to  withdraw  1 .71  MGD  of  water  (system-wide  total)  from  their  four  sources:  the  Bungay  River 
and  three  wells  (#2, #3,  and  #4). 
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5.     The  North  Attleborough  Water  Department  is  registered  (42721 103)  to  withdraw  from  two  wells  along 
this  segment  of  the  Bungay  River  near  the  Angle  Tree  Stone  Rod  and  Gun  Club  in  North  Attleborough. 
The  North  Attleborough  Water  Department  is  registered  to  withdraw  a  system  wide  total  (from  seven 
wells)  of  2.1  MGD. 

NPDES: 

1 .  MA0005398  -  The  North  Attleborough  National  Fish  Hatchery  discharges  fish  pond  and  raceway 
wastewater  to  the  Bungay  Mile  River  (there  is  no  flow  limit  in  the  permit  that  was  issued  in  1979). 
Personnel  from  the  hatchery  have  reported  that  there  is  no  consistent  discharge  out  of  Greenwood 
Lake  thus  the  effluent  may  at  times  dominate  the  flow  in  the  Bungay  River.  The  hatchery  has  a  number 
of  options  regarding  the  location  of  their  discharge.  Field  investigations  indicated  that  one  discharge  pipe 
currently  drains  directly  into  the  Bungay  River  (Maietta  1998).  There  also  are  a  number  of  old  fish  rearing 
ponds  not  being  used  for  fish  production  into  which  effluent  from  the  hatchery  could  be  diverted.  On  the 
day  of  the  site  visit  such  a  diversion  was  taking  place.  The  impression  from  the  site  visit  was  that  the 
effluent  in  the  ponds  was  essentially  draining  into  the  ground.  No  direct  discharge  was  observed  to  the 
Bungay  River  from  the  ponds.  Modifications  of  treatment  procedures  relating  to  biocide  applications  are 
also  possible  which  may  decrease  concentrations  of  biocides  in  the  hatchery  discharge.  Until  the  NPDES 
permit  is  reissued,  it  is  unclear  which  options  will  be  pursued  by  the  USFWS. 

2.  MA0003701  -  Fortifiber  Corporation  was  issued  their  permit  in  1975.  A  draft  permit  was  being 
developed  by  EPA/DEP  in  1986.  The  draft  permit  indicates  the  facility  discharges  steam  condensate, 
boiler  blow  down,  cooling  tower  blowdown,  and  non-contact  cooling  water  into  the  Bungay  River.    This 
facility  appears  as  a  minor  discharge  on  the  GIS  point  coverage.  Although  the  facility  was  once 
supplied  by  both  city  water  and  a  well,  the  well  has  not  been  used  for  many  years  and  the  company 
currently  relies  solely  on  city  water  (Miller  2000). 

USE  ASSESSMENT 

Water  quality  sampling  (July,  August,  and  September  1997)  was  conducted  by  DWM  in  the  Bungay  River 
downstream  of  West  St.,  North  Attleborough  (upstream  of  the  North  Attleborough  National  Fish  Hatchery 
discharge)  and  upstream  of  Holden  St.,  Attleboro  (stations  BG01  and  BG02,  respectively)  (Appendix  B, 
Table  B1 ).  This  effort  included  fecal  coliform  sampling  and  in-situ  measurements  of  dissolved  oxygen  and 
other  variables  using  a  Hydrolab®.  On  one  occasion  (September  1997),  in-situ  measurements  of  the 
North  Attleborough  National  Fish  Hatchery  discharge  were  taken  with  the  Hydrolab®  (station 
MA0005398). 

•  Water  Quality  -  Although  the  data  set  was  too  limited  to  assess  either  the  primary  or  secondary 
contact  recreational  uses,  the  fecal  coliform  sampling  results  did  not  exceed  260  cfu/100  ml. 
(Appendix  B,  Table  B3).  Levels  of  dissolved  oxygen  and  percent  saturation  were  slightly  below 
Class  B  Standards  (Table  3)  in  the  Bungay  River  near  West  St.,  North  Attleborough  (station  BG01) 
during  the  early  morning  sampling  run  on  each  date  surveyed  (Appendix  B,  Table  B2).    Instream 
dissolved  oxygen  concentrations  in  the  Bungay  River  near  Holden  St,  Attleboro  (station  BG02)  met 
standards  but  extreme  diurnal  changes  (A6.1  mg/L  on  10  July)  and  saturation  levels  (as  high  as 
137%)  indicate  nutrient  enrichment.  It  should  be  noted,  however,  that  historical  data  from  the 
Bungay  River  documented  extremely  low  oxygen  levels  during  surveys  conducted  in  June,  July  and 
August  1984  where  instream  DO  rarely  exceeded  1 .0  mg/L  (MA  DEQE  1985).  With  the  exception  of 
one  slightly  low  pH  measurement,  water  quality  standards  were  met  for  pH  and  temperature.  The 
aesthetic  quality  of  the  Bungay  River  was  excellent  except  for  the  last  0.3  miles.  Instream  turbidity 
and  objectionable  deposits  of  excrement  impaired  the  aesthetic  use  in  the  lower  0.3  mile  reach  of  the 
Bungay  River  resulting  from  the  large  number  of  waterfowl  staging  within  a  small  impoundment. 
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SUMMARY 


Designated  Uses 


Status 


Aquatic  Life 

^ 

NOT  ASSESSED. 

Fish 
Consumption 

iei 

NOT  ASSESSED. 

Primary 
Contact 

^^ 

NOT  ASSESSED. 

Secondary 
Contact 

A 

NOT  ASSESSED. 

Aesthetics 

Ulr 

SUPPORT.  The  aesthetic  quality  of  the  upper  3.7  miles  of  this  river  is  considered  excellent. 
NON  SUPPORT.  The  lower  0.3  miles  do  not  support  the  aesthetic  use  as  a  result  of  the 
large  waterfowl  population  in  a  small  impounded  area. 

RECOMMENDATIONS  -  Bungay  River  (Segment  MA  52-  06) 

•  Proposals  by  the  towns  of  Mansfield  and  Foxborough  have  been  received  by  DEP  for  one  and  two 
new  wells,  respectively  in  the  upper  Bungay  River  Watershed  (Witch  Pond  Swamp  area).  Careful 
consideration  must  be  given  to  both  identify  and  assess  the  water  uses/needs  for  flow  since  the 
withdrawals  transport  water  out  of  the  Ten  Mile  River  Basin,  Bungay  River  subwatershed. 

•  Conduct  5-year  review  of  the  WMA  registrations  for  the  following:  North  Attleborough  Water 
Department,  Boro  Sand  &  Stone  in  North  Attleborough  and  the  United  States  Fish  and  Wildlife 
Service's  North  Attleborough  National  Fish  Hatchery.  Minimize  water  withdrawals  via  conservation 
measures. 

•  EPA/DEP  need  to  reissue  the  Fortifiber  Corporation  NPDES  permit.  Particular  attention  should  be  given 
to  heat,  metals  and  other  contaminants  as  well  as  toxicity.  Hours  of  operation/discharge  should  also  be 
considered  in  the  development  of  the  permit  limits. 

•  The  effects,  if  any,  of  the  North  Attleborough  National  Fish  Hatchery  water  withdrawals  and  wastewater 
discharge  practices  on  the  Bungay  River  warrant  further  investigation.  At  a  minimum,  the  NPDES  permit 
needs  to  be  reissued  with  appropriate  permit  limits  for  conventional  and  toxic  pollutants.  Specific 
recommendations  were  made  in  a  memorandum  for  the  record  written  in  response  to  a  request  from 
the  U.S.  Fish  and  Wildlife  Service  requesting  clearance  for  the  use  and  discharge  of  formalin  at  their 
North  Attleborough  National  Fish  Hatchery  (Szal  1993).  Formalin  is  one  of  the  most  commonly  used 
antifungal  agents  for  the  therapeutic  treatment  offish  eggs  in  hatcheries.  Szal's  recommendations 
include  the  following: 

1 .  The  North  Attleborough  National  Fish  Hatchery  should  be  investigated  by  EPA  and  DEP 
personnel  and  issued  an  NPDES  permit.  As  the  facility  discharges  in  excess  of  1.0  MGD  and 
releases  toxicants,  it  should  be  given  a  "major"  status. 

2.  Formalin  levels  in  the  effluent  should  not  exceed  2  mg/L  for  a  15-min,  release;  formalin 
concentrations  for  longer  duration  releases  should  not  exceed  1  mg/L. 

3.  The  hatchery  should  provide  the  Department  with  a  list  of  the  toxicants  used,  their  application 
rates  and  copies  of  the  Freedom  of  Information  Summaries  for  each  toxicant. 
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RECOMMENDATIONS  (CONTINUED)  -  Bungay  River  (Segment  MA  52- 06) 

•  Conduct  a  shoreline  survey/field  reconnaissance  along  the  Bungay  River.   Identify  any  point  or 
nonpoint  source  discharges  that  may  be  affecting  instream  water  quality  in  the  river.  An  intensive 
instream  survey  of  dissolved  oxygen  (increased  spatial  and  temporal  coverage)  is  necessary  to 
evaluate  the  effects  of  the  NPDES  discharges  or  other  potential  sources  (bracketing  any  identified  in 
the  shoreline  survey)  of  nutrient  enrichment  to  the  Bungay  River.  The  need  for  nutrient  sampling,  fish 
population  and/or  benthic  macroinvertebrate  sampling  should  also  be  considered  in  a  future  sampling 
plan  for  the  Bungay  River. 

•  Education  regarding  the  detrimental  effects  (nutrient  enrichment,  bacterial  contamination)  of  feeding  wild 
and  domestic  waterfowl  should  be  employed  in  an  attempt  to  reduce  the  numbers  of  waterfowl  staging  in 
the  small  impoundment  of  the  Bungay  River  downstream  of  Route  152  in  Attleboro. 
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SPEEDWAY  BROOK  (SEGMENT  MA52-  05) 

Location:  Headwaters,  Attleboro  to  confluence  with  Ten  Mile  River,  Attleboro. 
Segment  length:  0.9  miles.  Classification:  Class  B,  Warm  Water  Fishery. 


SEGMENT  DESCRIPTION 

Speedway  Brook  (locally  known  as  Thatcher 
Brook)  originates  from  underground  at  Maple 
Street  in  Attleboro  and  flows  southwest  to  its 
confluence  with  the  Ten  Mile  River  in  Attleboro. 
The  watershed  is  heavily  developed  with 
residences. 

Land-use  estimates  for  the  subwatershed 
(map  inset,  gray  shaded  area): 


Forest 

52% 

Residential 

25% 

Open  Land 

11% 

Land-use  estimates  in  the  100'  riparian  zone 
from  the  streambanks: 


Forest 

66% 

Residential 

24% 

Wetlands 

7% 

WITHDRAWALS  AND  DISCHARGES 

WMA: 

1.    Texas  Instruments  is  permitted 

(9P42701 601 )  to  withdraw  a  total  of  0.23 
MGD  of  water  from  two  wells. 

NPDES: 


Ten  Mile  Basin 
Speedway  Brook 
Segment,  MA52-05  f  « 


r 


ConfluenceTen  Mile  River 
Attleboro 


Headwaters 
Attleboro 

v.. 


/A 


\ 


Attleboro    S 


N 


1 .  MA0023426  -  Bristol  Nursing  Home  is  authorized  to  discharge  0.005  MGD  of  treated  domestic 
sanitary  wastewater  to  an  unnamed  tributary  of  Speedway  Brook.  Permit  was  issued  in  September 
1994.  Permit  reapplication  was  submitted  in  September  1999. 

2.  MA0001791  Texas  Instruments,  Inc.  (Tl)  -  A  new  permit  is  being  developed  by  EPA/DEP  for  this 
facility  (2000).  Currently,  two  outfalls  from  Tl  discharge  to  the  upper  watershed  of  Speedway 
(Thatcher)  Brook.  Outfall  #001  discharges  stormwater  runnoff.  Outfall  #002  stormwater  runnoff  up  to 
0.25  MGD  of  treated  (air  stripped)  groundwater  from  the  Tl  site  to  remove  volatile  organics 
(trichloroethylene,  chloroform,  and  1,2,  transdichloroethylene).  (The  company  can  monitor  the  treated 
groundwater  quality  at  sampling  location  outfall  002A.)  (It  should  also  be  mentioned  that  Tl  also  has 
outfalls  that  discharge  into  the  Taunton  River  Basin  not  discussed  in  this  report.) 

USE  ASSESSMENT 

Water  quality  sampling  (July,  August,  and  September  1997)  was  conducted  by  DWM  at  one  location 
upstream  of  Rte.  152  in  Attleboro  in  Speedway  Brook  (station  SW01)  (Appendix  B,  Table  B1).  This  effort 
included  fecal  conform  sampling  and  in-situ  measurements  of  dissolved  oxygen  and  other  variables  using 
a  Hydrolab®.    Benthic  macroinvertebrate  sampling,  qualitative  periphyton  sampling,  and  habitat 
assessments  were  also  conducted  by  DWM  biologists  downstream  from  Dexter  St.,  Attleboro  (station 
SW01 M)  in  September  1 997. 
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•  Bioassessment/Habitat  -  The  SW01 M  benthic  macro-invertebrate  assemblage  received  total  metric 
scores  of  14  and  20  (as  compared  to  40  and  42  at  the  regional  reference  sites  SM00  and  TMO, 
respectively),  indicating  moderate  impairment  to  the  aquatic  community  (Appendix  B,  Tables  B6  and 
B7).  A  community  dominated  (57%)  by  hydropsychid  caddisflies,  reduced  species  richness,  an 
absence  of  scrapers,  and  a  generally  dissimilar  community  compared  to  SM00  and  TM01 
contributed  most  to  the  impairment  designation  (Appendix  B;  Table  B6  and  B7).  The  low  scoring 
(score=0)  scraper/filterer  metric  and  percent  dominant  taxon  metric  are  particularly  indicative  of 
trophic  composition  skewed  toward  a  FPOM-based  feeding  guild,  indicative  of  effects  from  organic 
enrichment.  Heavy  deposits  of  fine  organic  materials  on  most  instream  substrates  further 
corroborate  the  effects  of  enrichment  in  this  stream  reach.  Other  degraded  habitat  parameters 
included  limited  riffle  habitat,  severe  sediment  deposition,  channelization,  and  a  very  narrow  riparian 
zone  along  one  bank  (Appendix  B,  Table  B9.  The  filamentous  green  alga  Spirogyra  sp.  was  also 
very  abundant,  further  suggesting  that  organic/nutrient  loadings  shape  biological  community 
structure  in  this  portion  of  Speedway  Brook  (Appendix  B,  Table  B1 1 ).    Based  on  these  data  the 
aquatic  life  use  is  assessed  as  non-support,  the  result  of  both  water  quality  and  habitat  degradation. 

•  Water  Quality  -  Although  the  data  set  was  very  limited,  the  fecal  coliform  densities  were  elevated 
in  Speedway  Brook  during  dry  weather  sampling  conditions  in  July  1997  (Appendix  B,  Table  B3). 
Instream  DO  and  %  saturation  was  slightly  below  Class  B  standards  during  the  early  morning 
sampling  runs  at  SW01  on  each  sampling  date,  although  diurnal  changes  were  not  evident 
(Appendix  B,  Table  B2).  Temperature  and  pH  met  Class  B  Standards  for  a  warmwater  fishery. 
Based  on  these  data  and  coupled  with  the  aesthetic  degradation  observed  (e.g.,  heavy  deposits  of 
sand,  silt,  and  organic  material,  moderate  levels  of  turbidity),  the  primary  and  secondary  contact 
recreational  uses  and  the  aesthetics  use  are  assessed  as  non-support. 


SUMMARY 


Designated  Uses 

Status 

Aquatic  Life 

f§» 

NON  SUPPORT.  The  entire  0.9  miles  of  this  segment  do  not  support  this  use  based  on  the 

moderately  impaired  benthic  macroinvertebrate  community.  Causes  of  impairment  include 
organic  enrichment/low  DO,  habitat  alteration,  and  siltation. 

Fish 
Consumption 

iei 

NOT  ASSESSED. 

Primary 
Contact 

^^ 

NON  SUPPORT.  The  entire  0.9  miles  do  not  support  this  use  because  of  elevated  levels  of 
fecal  coliform  bacteria. 

Secondary 
Contact 

A 

NON  SUPPORT.  The  entire  0.9  miles  do  not  support  this  use  because  of  aesthetic 
degradation. 

Aesthetics 

% 

NON  SUPPORT.  The  entire  0.9  miles  do  not  support  this  use  because  of  moderate  turbidity, 
sediment  deposition,  and  channelization. 

RECOMMENDATIONS  -  Speedway  Brook  (Segment  MA52-  05) 

•  There  appears  to  be  a  continuing  source  of  fecal  coliform  bacteria  to  this  segment.  Although  obvious 
improvements  have  been  made  over  the  last  15  years  (MA  DEQE  1985),  as  evidenced  by  the  visual 
appearance  of  the  brook  as  well  as  water  quality  data,  additional  work  is  needed  to  document  the  source 
of  bacterial  contamination. 

•  Best  management  practices  (minimize  sedimentation,  education,  protection/restoration  of  riparian 
zone)  to  minimize  nonpoint  source  pollution  should  be  employed  in  an  effort  to  improve  habitat  quality 
in  Speedway  Brook. 
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RECOMMENDATIONS  (CONTINUED)  -  Speedway  Brook  (Segment  MA52-  05) 

•  Bristol  Nursing  Home:  EPA/DEP  should  reissue  permit  with  following  revisions:  flow  unit  should  be 
GPD,  a  fecal  coliform  limit  with  a  3/X  week  monitoring  requirement  should  be  imposed,  and  the  facility 
needs  to  disinfect  its  wastewater  with  appropriate  monitoring  requirements  depending  on  disinfection 
methodology.  The  actual  receiving  water  of  the  discharge  (unnamed  wetland  to  an  unnamed  tributary 
of  Speedway  Brook)  should  be  corrected.  In  order  to  meet  these  new  permit  requirements  the  Bristol 
Nursing  Home  treatment  system  will  need  to  be  upgraded.  Another  option  for  the  facility  is  to  consider 
tying  into  the  Attleboro  WPCF.  According  to  the  Chief  Operator  of  the  Attleboro  WPCF,  the  sewer  line 
extends  to  the  Locust  Street/Oak  Hill  Road  intersection  (Nicholson  2000).  When  the  Attleboro  WPCF 
sewer  is  extended  to  Oak  Hill  Road  and  Briggs  Corner  (included  in  the  1996  Facilities  Plan),  the 
Bristol  Nursing  Home  could  tie  into  the  sewer. 

• "    Conduct  5-year  review  of  Texas  Instruments  WMA  permit  limit  and  any  permit  conditions. 

•  Texas  Instruments:  EPA/DEP  should  finalize  the  NPDES  permit  after  public  comment  period.  The 
facility  should  continue  to  pump  and  treat  contaminated  groundwater.  With  the  exception  of 
stormwater,  Tl  should  connect  all  of  their  wastewater  discharges  (both  Ten  Mile  and  Taunton  River 
Basins)  with  the  Attleboro  WPCF  and  comply  with  the  pretreatment  requirements  of  the  cities  system. 
The  stormwater  discharges  will  need  to  comply  with  Tl's  Stormwater  Pollution  Prevent  Plan  (SWPP) 
and  performance  standards  as  part  of  their  general  multisector  stormwater  permit. 

•  Continue  to  monitor  fecal  coliform  bacteria  densities  in  Speedway  Brook  (increase  spatial  and 
temporal  sampling)  to  identify  any  source(s). 
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SEVENMILE  RIVER  (SEGMENT  MA52-07) 

Location:  Outlet  of  Hoppin  Hill  Reservoir,  North  Attleborough  to  outlet  of  Orrs  Pond,  Attleboro. 
Segment  length:  3.0  miles.  Classification:  Class  A  Public  Water  Supply,  Outstanding  Resource  Water 

SEGMENT  DESCRIPTION 


Hoppin  Hill  Reservoirs  tributaries  originate  in 
Plainville.  The  Sevenmile  River  exits  Hoppin  Hill 
Reservoir  and  flows  south  through  an  area  of 
dense  commercial  development  and  activity.  This 
segment  receives  a  stormwater  discharge  from  the 
Emerald  Square  Mall  as  well  as  runoff  from  a  major 
six  lane  highway  (Routes  295)  and  Route  1 .  The 
Sevenmile  River  flows  through  Luther  Reservoir 
before  entering  Orrs  Pond,  which  serves  as  a 
surface  water  withdrawal  point  for  the  Town  of 
Attleboro's  Public  Water  Supply. 

Land-use  estimates  for  the  subwatershed  (map 
inset,  gray  shaded  area): 


Forest 

45% 

Residential 

16% 

Agriculture 

12% 

Land-use  estimates  in  the  100'  riparian  zone  from 
the  streambanks: 


Forest 

43% 

Industrial 

9% 

Open  Land 

6% 

WITHDRAWALS  AND  DISCHARGES 


Ten  Mile  Basin 

Seven  Mile  River 

Segment,  MA52-07 


Wrentham 


Foxborough 


Outlet  Hoppin  Hill  Reservoir 
North  Attleborough 


Attleboro 


Rehoboth 


WMA: 


The  City  of  Attleboro  is  registered  (42701601)  to  withdrawal  of  3.67  MGD  from  Orrs  Pond  and 
permitted  (9P242701601)  for  an  additional  0.15  MGD  through  2001  from  the  same  location.  By  2011, 
the  permitted  volume  will  be  0.18  MGD. 


NPDES: 


MA0030244  Emerald  Square  Mall  was  issued  a  permit  in  September  1994  to  discharge  treated 
stormwater  runoff  via  two  outfalls  001  and  002  into  a  natural  wooded  riparian  wetland  adjacent  to  the 
Sevenmile  River.  Treatment  is  accomplished  using  artificial  wetlands/settling  ponds.  Due  to  the  fact  that 
this  segment  of  the  Sevenmile  River  is  a  Class  A  waterbody  (public  water  supply),  the  proponents  were 
required  to  do  an  Environmental  Impact  Report  (pursuant  to  MEPA  regulations).  As  a  result  of  the  EIR 
process,  the  NPDES  permit  contains  a  detailed  Best  Management  Practices  Plan  (BMPP)  in  addition  to 
numerical  limits  for  a  wide  array  of  chemical  contaminants.    There  was  good  compliance  with  permit 
requirements  and  limits.    The  permit  was  reissued  in  September  1999. 


USE  ASSESSMENT 

Water  quality  sampling  was  conducted  by  DWM  at  one  location  in  the  Sevenmile  River  downstream  of 
Draper  Avenue  Bridge,  North  Attleborough  (station  SM00)  (Appendix  B,  Table  B1).  This  effort  included 
fecal  coliform  sampling  (once  each  day)  and  in-situ  measurements  of  dissolved  oxygen  and  other 
variables  (early  morning  and  late  afternoon  each  day)  using  a  Hydrolab®.    Benthic  macroinvertebrate 
sampling,  qualitative  periphyton  sampling,  fish  population  sampling  and  habitat  assessments  were  also 
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conducted  by  DWM  biologists  upstream  of  Draper  Avenue  Bridge,  North  Attleborough  (station  SMOO)  in 
September  1997. 

•  Bioassessment/Habitat  -  Benthic  macroinvertebrate  community  analysis  resulted  in  a  total  metric 
score  of  34  (as  compared  to  a  score  of  42  at  the  regional  reference  site  TM01 )  which  indicates 
non/slight  impairment  at  this  station  (Appendix  B;  Table  B7).  A  slight  dominance  by  amphipods  and 
fingernail  clams,  as  well  as  a  low  community  similarity  score  account  for  the  discrepancy  with  the 
reference  community  TM01 .  The  high  densities  of  filter-feeding  pisidiid  clams  probably  result  from 
SMOO's  location  downstream  from  Hoppin  Hill  Reservoir,  as  ponds  and  impoundments  are  often  a 
contributing  source  of  fine  particulate  organic  matter  (FPOM)  to  downstream  lotic  communities.  The 
low  scoring  community  similarity  metric  can  probably  be  attributed  to  differences  in  flow  regimes, 
drainage  area  (3.47  and  1.73  mi2  at  SMOO  and  TM01,  respectively),  and  trophic  structure  between 
the  two  stations  rather  than  water  quality  impairment  at  SMOO.  In  fact,  a  richness  of  29  different  taxa 
was  recorded  at  SMOO — the  most  of  any  biomonitoring  station  in  the  basin — and  most  of  the  metric 
values  were  indicative  of  clean  water  and  "best  attainable"  conditions.  In  particular,  those  attributes 
that  measure  components  of  community  structure  (e.g.,  taxa  richness,  EPT  index) — which  generally 
display  the  lowest  inherent  variability  among  the  RBP  metrics — scored  well,  corroborating  its 
designation  as  a  reference  station.  A  small  amount  of  sediment  deposition  and  embeddedness 
impair  habitat  quality  only  slightly,  and  were  noted  in  the  habitat  assessment.  SMOO  received  a  total 
habitat  assessment  score  of  165  out  of  a  possible  200 — the  highest  habitat  evaluation  given  to  a 
biomonitoring  station  in  the  1997  Ten  Mile  River  survey  (Appendix  B,  Table  B9). 

•  Fish  Population  -  Although  the  quality  of  fish  habitat  was  rated  as  excellent  at  SMOO,  fish 
sampling  resulted  in  the  collection  of  only  19  fish  representing  three  species  (Appendix  B;  Table 
B10).  Most  fish  (14)  collected  were  young  of  the  year  of  predominantly  "pond  species".  Only 
redfin  pickerel  can  be  considered  a  "stream  species".  Flows  were  relatively  high,  possibly  as  a 
result  of  water  releases  at  Hoppin  Hill  Reservoir.  It  is  unclear  what  the  normal  flow  regime  is  in 
this  segment  of  the  Sevenmile  River.  Prolonged  periods  of  reduced  flow  may  be  responsible  for 
the  low  numbers  of  fish.  It  also  appears  that  releases  from  Hoppin  Hill  Reservoir  result  in  the 
displacement  of  stream  species  by  predominantly  pond  species  in  this  stream  reach.  It  is  also 
possible  that  releases  are  having  a  detrimental  effect  on  the  instrea'm  fish  community.  Based  on 
the  low  number  of  fish  and  the  lack  of  true  stream  species  in  excellent  fisheries  habitat,  the 
aquatic  life  use  is  assessed  as  non  support. 

•  Water  Quality  -  SMOO  -  Although  the  data  set  was  too  limited  to  assess  either  the  primary  or 
secondary  contact  recreational  uses,  the  fecal  coliform  densities  ranged  from  100  -  520  cfu/100  mis 
(Appendix  B,  Table  B3).  Temperature  and  pH  met  the  criteria  for  a  Class  A  water,  however  DO  was 
less  than  6.0  mg/L  and  75%  saturation  during  50%  of  the  sampling  events  (Appendix  B,  Table  B2). 
The  aesthetic  quality  of  the  stream,  however,  was  excellent. 
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SUMMARY 


Designated  Uses 

Status 

Aquatic  Life 

^ 

NON  SUPPORT.  As  a  result  of  the  low  number  of  fish  and  the  lack  of  true  stream  species  in 
excellent  fisheries  habitat,  the  aquatic  life  use  is  assessed  as  non  support. 

Fish 
Consumption 

iei 

NOT  ASSESSED. 

Drinking 
Water 

~M 

NOT  ASSESSED. 

Primary 
Contact 

mmmm 

NOT  ASSESSED. 

Secondary 
Contact 

A 

NOT  ASSESSED. 

Aesthetics 

* 

SUPPORT.  The  aesthetic  use  is  assessed  as  support  for  the  entire  3.0  mile  length  of  this 
segment. 

RECOMMENDATIONS  -  Sevenmile  River  (Segment  MA52-07) 

•  The  assessment  of  water  quality  conditions  in  this  segment  has  been  based  primarily  on  limited  data. 
Biological  sampling  (fish  community)  indicates  potential  problems  related  to  reduced  flow;  however,  its 
classification  as  a  Class  A  Water  Supply  overrides  potential  ecological  consequences  of  flow 
alteration/augmentation.  Efforts  to  minimize  impacts  to  biological  communities  within  this  segment, 
however,  should  be  pursued  to  the  extent  possible  through  operational  best  management  practices 
(e.g.,  maintaining  a  minimum  streamflow,  implementation  of  ramping  procedures,  etc.)  by  the  City  of 
Attleboro. 

•  Conduct  5-yewar  review  of  the  City  of  Attleboro's  WMA  registration  and  permit  limit  and  any  permit 
conditions. 

•  The  presence  of  fecal  coliform  bacteria  in  a  Class  A  public  water  supply  is  a  concern  that  merits 
further  investigation/remediation. 
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FOURMILE  BROOK  (SEGMENT  MA52-10) 

Location:  Outlet  of  Manchester  Pond  Reservoir,  Attleboro  to  inlet  of  Orrs  Pond,  Attleboro. 

Segment  length:  0.9  miles.  Classification:  Class  A  Public  Water  Supply,  Outstanding  Resource  Water 

SEGMENT  DESCRIPTION 


Fourmile  Brook  originates  as  the  outlet  of 
Manchester  Pond  Reservoir  and  flows  south  through 
a  wooded  section  then  a  small  residential 
neighborhood  and  finally  into  Orrs  Pond  which 
serves  as  a  water  supply  for  the  City  of  Attleboro. 

Land-use  estimates  for  the  subwatershed  (map 
inset,  gray  shaded  area): 


Forest 

41% 

Water 

23% 

Residential 

18% 

Land-use  estimates  in  the  100'  riparian  zone  from 
the  streambanks: 


Forest 

46% 

Residential 

21% 

Wetlands 

17% 

WITHDRAWALS  AND  DISCHARGES 


None  known. 


Ten  Mile  Basin 

Fourmile  Brook 

Segment,  MA52-10 


Outlet  Manchester  Pond  Reservoir, 
Attleboro 


Attleboro 


USE  ASSESSMENT 

Water  quality  sampling  in  July,  August,  and 
September  1997  was  conducted  by  DWM  at  one 
location  in  Fourmile  Brook  downstream  of  West  St., 
Attleboro  (station  FM01)  (Appendix  B,  Table  B1).  This  effort  included  fecal  coliform  sampling  and  in-situ 
measurements  of  dissolved  oxygen  and  other  variables  using  a  Hydrolab®.    Qualitative  sampling  of  the 
benthic  macroinvertebrate  community,  qualitative  periphyton  sampling,  and  habitat  assessment  was  also 
conducted  by  DWM  biologists  between  Greenfield  and  West  Streets  in  Attleboro  (station  FM01)  in 
September  1997  (Appendix  B,  Table  B4). 

•  Bioassessment/Habitat-  Benthic  macroinvertebrate  habitat  at  FM01  was  sub-optimal  in  most  all 
of  the  categories  evaluated,  resulting  in  a  total  habitat  assessment  score  of  only  101 — the  lowest 
habitat  evaluation  of  all  the  biomonitoring  stations  surveyed  (Appendix  B;  Table  B9).  Impacts 
appear  to  be  local  nonpoint  (e.g.,  riparian  zone  removal  and  disturbances,  road  and  lawn  runoff) 
in  nature  and  threaten  aquatic  life  in  this  segment.  Most  limiting  to  biological  potential  here  was 
the  extremely  low  base-flow  conditions,  as  flow  regime  and  current  velocity  are  important 
hydrologic  determinants  of  benthic  communtity  structure.  Macroinvertebrate  sampling,  which  was 
cursory  due  to  these  habitat  and  flow  constraints,  indicated  no  signs  of  gross  organic  pollution. 
Five  EPT  taxa  were  represented  in  the  qualitative  benthos  sample  (Appendix  B,  Table  B5).  The 
blue-green  algae,  Lyngbya  sp.,  was  abundant  (Appendix  B,  Table  B1 1 ).  There  is  a  question  as  to 
whether  manipulation  of  Manchester  Pond  Reservoir  results  in  prolonged  periods  of  low-flow  in 
Fourmile  Brook  or  whether  reduced  flows  are  for  the  most  part  naturally  occurring.  Results  of 
biological  sampling  indicate  potential  problems  related  to  flow  reduction,  however  not  enough 
information  exists  to  evaluate  the  status  of  the  aquatic  life  use. 

•  Water  Quality  -  Although  the  data  set  was  too  limited  to  assess  either  the  primary  or  secondary 
contact  recreational  uses,  the  fecal  coliform  densities  did  not  exceed  40  cfu/100  mis  (Appendix  B, 
Table  B3).  Temperature  and  pH  met  the  criteria  for  a  Class  A  waterbody,  however  dissolved  oxygen 


Ten  Mile  River  Basin  1997  Water  Quality  Assessment  Report 
52wqar.doc  DWM  CN  18.0 


39 


was  slightly  less  than  75%  saturation  on  two  of  six  sampling  occassions  (Appendix  B,  Table  B2).  The 
aesthetic  quality  was  considered  very  good. 


SUMMARY 


Designated  Uses 

Status 

Aquatic  Life 

*?> 

NOT  ASSESSED. 

Fish 
Consumption 

101 

NOT  ASSESSED. 

Drinking 
Water 

:M 

NOT  ASSESSED. 

Primary 
Contact 

^^^^ 

NOT  ASSESSED. 

Secondary 
Contact 

4 

NOT  ASSESSED. 

Aesthetics 

KV- 

SUPPORT.  The  aesthetic  quality  is  assessed  as  support  for  the  entire  0.9  mile  length  of  the 
segment. 

RECOMMENDATIONS  -  Fourmile  Brook  (Segment  MA52-10) 

•  The  assessment  of  water  quality  conditions  in  this  segment  has  been  based  primarily  on  limited  data. 
Biological  sampling  indicates  potential  problems  related  to  reduced  flow  however  the  classification  of 
this  segment  as  a  Class  A  water  supply  may  override  potential  ecological  consequences  of  flow 
alteration/augmentation.  Efforts  to  minimize  impacts  to  biological  communities  within  this  segment 
should  be  pursued  through  flow  related  operational  BMPs  by  the  City  of  Attleboro  as  well  as  a 
nonpoint  source  educational  campaign  aimed  at  residents  of  the  Fourmile  River  sub-watershed. 
Improvements  to  the  riparian  zone  are  recommended  particularly  where  residential  lawns/yards  abut 
the  river. 

•  Additional  monitoring  for  fecal  coliform  bacteria  is  needed  in  order  to  determine  if  Class  A  Standards 
are  being  violated. 
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SEVENMILE  RIVER  (SEGMENT  MA52-08) 

Location:  Outlet  of  Orrs  Pond,  Attleboro  to  confluence  with  the  Ten  Mile  River,  Pawtucket,  Rl. 
Segment  length:  3.0  miles.  Classification:  Class  B,  Warm  Water  Fishery 

SEGMENT  DESCRIPTION 


This  Sevenmile  River  segment  extends  from  the 
outlet  of  Orrs  Pond  in  Attleboro  south  through 
areas  of  wooded  wetlands  and  residential 
development  to  the  MA/RI  border  in 
Attleboro/Pawtucket  R.I.  The  river  appears  to  have 
been  channelized  in  sections  within  this  segment, 
possibly  as  an  attempt  to  control  flooding.  There 
are  no  major  discharges  to  this  segment,  however, 
the  segment  does  receive  stormwater  runoff  from 
Route  95  and  Route  1A. 

Land-use  estimates  for  the  subwatershed  (map 
inset,  gray  shaded  area): 


Forest 

42% 

Residential 

20% 

Open  Land 

12% 

Land-use  estimates  in  the  100'  riparian  zone  from 
the  streambanks: 


Forest 

55% 

Wetlands 

29% 

Open  Land 

7% 

WITHDRAWALS  AND  DISCHARGES 


NPDES: 


Ten  Mile  Basin 

Sevenmile  River 

Segment,  MA52-08 


Wrentham 


Foxbo  rough 


outlet  of  Orrs  Pond 
Attleboro 


Attleboro 


N 


confluence  with  the  Ten  Mile  River, 
Pawtucket,  Rl 


1 .     MA0002364 — Craft,  Inc.  -  In  1 975  an  NPDES  permit  authorized  the  facility  to  discharge  non-contact 
cooling  water  via  one  outfall  to  the  Sevenmile  River.  The  facility  reapplied  for  a  new  permit  (permit 
application  in  1983).  In  the  application  the  facility  indicated  the  NCCW  discharge  was  approximately 
720  GPD,  pH  of  6.1  SU  and  temperature  of  22°C.  There  were  also  seven  (7)  additional  stormwater 
outfalls  from  the  facility.  Permit  application  indicated  pH  in  the  range  of  3.0  to  4.5  SU  for  the 
stormwater  discharges.  This  facility  is  located  just  upstream  of  County  Street,  Attleboro. 

USE  ASSESSMENT 

Water  quality  sampling  (July,  August,  and  September  1997)  was  conducted  by  DWM  at  one  location  in 
this  segment  of  the  Sevenmile  River  upstream  of  County  St.,  Attleboro  (station  SM01)  (Appendix  B,  Table 
B1 ).  This  effort  included  fecal  coliform  sampling  and  in-situ  measurements  of  dissolved  oxygen  and  other 
variables  using  a  Hydrolab®.    Fish  population  sampling  was  conducted  by  DEP  DWM  biologists  at  one 
station  (SM02)  located  just  downstream  from  Pitas  Avenue,  Attleboro  (approximately  a  half  mile  upstream 
of  County  Street,  Attleboro  in  October  1997. 

•  Fish  Population/Habitat  -  Although  fish  habitat  rated  only  fair  (mostly  in  the  form  of  woody  limbs 
and  branches),  fish  sampling  resulted  in  the  collection  of  a  large  number  of  tessellated  darters 
(Etheostoma  olmstedi)  and  redfin  pickerel  (Esox  americanus  americanus)  (Appendix  B,  Table 
B10).  One  creek  chubsucker  (Erimyzon  oblongus),  one  white  sucker  (Catostomus  commersoni), 
and  one  pumpkinseed  (Lepomis  gibbosus)  were  also  collected.  The  fish  sampling  reach  was 
highly  channelized.  The  aesthetic  quality  of  the  stream  reach  was  considered  fair. 
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•  Water  Quality  -  SM01  -  Although  the  data  set  was  very  limited,  the  fecal  coliform  densities  were 
elevated  in  the  Sevenmile  River  during  dry  weather  sampling  conditions  (Appendix  B,  Table  B3). 
The  primary  contact  recreational  use  was  therefore  assessed  as  non-support.  There  is  considerable 
residential  development  within  the  floodplain  of  the  river  in  the  vicinity  of  the  reach  sampled.  A 
number  of  horse  corals  were  also  located  within  the  apparent  floodplain.  Too  little  data  was 
available,  however,  to  assess  either  the  secondary  contact  recreational  or  aesthetics  use.  Instream 
DO,  %  saturation,  and  temperature  data  met  Class  B  standards  (Appendix  B,  Table  B2).  Actually 
the  instream  temperatures  were  all  <  20  °C  (the  cold  water  fishery  criterion). 


SUMMARY 


Designated  Uses 

Status 

Aquatic  Life 

^ 

SUPPORT.  This  use  is  assessed  as  support  for  the  entire  3.0  miles  based  on  the  fish 
population  and  DO/temperature  data,  despite  habitat  impacts  due  to  channelization. 

Fish 
Consumption 

iei 

NOT  ASSESSED. 

Primary 
Contact 

^^ 

NON  SUPPORT.  This  use  is  non-support  for  the  entire  3.0  miles  due  to  elevated  fecal 
coliform  bacteria  during  dry  weather  conditions. 

Secondary 
Contact 

A 

NOT  ASSESSED. 

Aesthetics 

w 

NOT  ASSESSED. 

RECOMMENDATIONS  -  Sevenmile  River  (Segment  MA52-08) 

•  The  assessment  of  water  quality  conditions  in  this  segment  has  been  based  primarily  on  limited  data. 
Fish  population  monitoring  indicates  that  although  habitat  is  fairly  homogeneous  and  cover  exists 
mostly  in  the  form  of  snags  and  woody  debris,  this  segment  supports  a  relatively  abundant  fish 
population.  Expressed  desire  by  residents  to  clear  woody  debris  in  an  attempt  to  reduce  flooding 
should  be  strongly  discouraged.  Education  with  regard  to  nonpoint  source  pollution  is  also  critical 
given  the  nature  of  the  riparian  zone  (there  is  considerable  residential  development  and  a  number  of 
horse  corals  within  the  floodplain  of  the  river)  in  the  vicinity  of  the  reach  sampled.  Cold,  well- 
oxygenated  water  on  all  survey  dates  at  SM01 ,  and  suggests  that  this  segment  could  support  trout.  In 
light  of  the  cool  water  temperatures  (17.6  -  19  degrees  °C)  and  high  dissolved  oxygen  content,  this 
segment  is  a  good  candidate  for  additional  fisheries  surveys  to  look  for  reproducing  trout  populations. 

•  Additional  fecal  coliform  bacteria  sampling  is  recommended  under  dry  weather  sampling  conditions  to 
identify  any  source(s)  and  to  identify  necessary  co  identification  and  corrective  actions. 

•  Craft,  Inc.  needs  to  reapply  to  EPA/DEP  for  either  an  individual  NPDES  permit  or  apply  for  coverage 
under  both  the  general  NCCW  and  general  or  multi-sector  stormwater  permits  for  their  discharges.  The 
NCCW  discharge  should  be  screened  for  acute  toxicity  as  part  of  their  permit  reissuance.    Depending 
on  the  company's  decision,  either  a  reissued  individual  NPDES  permit  or  new  general  permits  should  be 
developed. 
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COLES  BROOK  (SEGMENT  MA52-11) 

Location:  Headwaters,  Grassie  Swamp  west  of  Aliens  Lane,  Rehoboth  to  inlet  of  Central  Pond,  Seekonk. 
Segment  length:  4.3  miles.  Classification:  Class  B. 


SEGMENT  DESCRIPTION 

Coles  Brook  originates  in  Grassie  Swamp  in 
Rehobeth.  It  flows  southwest  through  forested 
wetlands,  a  country  club,  and  a  residential  area 
before  emptying  into  Central  Pond  in  Seekonk. 

Land-use  estimates  for  the  subwatershed  (map 
inset,  gray  shaded  area): 


Forest 

62% 

Residential 

15% 

Open  Land 

12% 

Land-use  estimates  in  the  100'  riparian  zone  from 
the  streambanks: 


Forest 

52% 

Open  Land 

20% 

Wetlands 

11% 

WITHDRAWALS  AND  DISCHARGES 


WMA: 


Ten  Mile  Basin 

Coles  Brook 

Segment,  MA52-11 


Rehoboth 


1 .  Seekonk  Water  District  is  registered  (42726501 ) 
to  withdraw  1 .35  MGD  of  water  (system-wide 
total)  from  five  of  their  six  sources  located  along 
the  Coles  River.  (The  sixth  source  is  located  in 
the  subwatershed  of  an  unnamed  tributary  to  the 
Ten  Mile  River  just  north  of  the  Coles  River  subwatershed.)  The  Seekonk  Water  Department  is  also 
permitted  (9P42726501 )  to  increase  their  registered  withdrawal  by  0.22  MDG  by  2001 . 

2.  Ledgemont  Country  Club  is  registered  (42726502)  to  withdraw  0.09  MGD  of  water  from  two  sources 
Country  Club  well  and  reservoir. 


USE  ASSESSMENT 

Water  quality  sampling  (July,  August,  and  September  1997)  was  conducted  by  DWM  at  one  location 
Coles  Brook  upstream  of  route  1 52  in  Seekonk  (station  CB01 )  (Appendix  B,  Table  B1 ).  This  effort 
included  fecal  coliform  sampling  and  in-situ  measurements  of  dissolved  oxygen  and  other  variables  using 
a  Hydrolab®.  Flows  were  inadequate  (too  low)  for  Hydrolab®  sampling  during  the  July  and  August  survey 
and  for  fecal  coliform  bacteria  sampling  during  the  August  survey. 

An  Assessment  of  Non-Point  Source  Pollution  in  the  Coles  Brook  Subwatershed  of  the  Ten  Mile  River 
Basin  (Fennessey,  1999)  was  prepared  for  the  Massachusetts  EOEA  through  the  Massachusetts 
Watershed  Initiative  Grant  Program.  In  June  1998,  following  a  near-record  flooding  event,  bacteria 
entered  the  Seekonk  Water  Disctrict's  Brown  Avenue  Wellfield  (recharged  by  Coles  Brook)  and  the 
wellfield  was  taken  off-line.  The  focus  of  the  study,  coordinated  by  the  Ten  Mile  River  Basin  Team 
Leader,  was  to  identify  the  source  of  nonpoint  bacterial  pollution  in  the  Coles  Brook  Subwatershed. 

•  Water  Quality  -  SM01  -  Fecal  coliform  densities  were  low  in  Coles  Brook  during  dry  weather 
sampling  conditions  (July  survey)  and  elevated  in  Coles  Brook  in  wet  weather  sampling  conditions 
(September  survey)(Appendix  B,  Table  B3  and  Results-survey  conditions).  Sampling  conducted  as 
part  of  the  MWI  Project  Assessment  of  Nonpoint  Source  Pollution  in  the  Coles  Brook 
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Subwatershed  of  the  Ten  Mile  River  Basin  (Fennessey  1999)  corroborates  these  findings.   Fecal 
coliform  densities  (data  collected  on  7  occasions  at  7  locations  on  Coles  Brook  between  25  March 
and  20  May  1999)  did  not  exceed  252  cfu/100  ml  during  dry  weather  sampling  conditions  but  were 
as  high  as  19,900  cfu/100  ml  during  storm  conditions.  Based  on  these  data,  the  primary  and 
secondary  contact  recreational  uses  are  assessed  as  partial  support. 

When  sufficient  flow  was  available  in  Coles  Brook  to  measure  DO,  %  saturation,  and  temperature, 
the  data  indicate  that  Class  B  standards  were  met  (Appendix  B,  Table  B2).  It  was  obvious,  however, 
that  flow  alterations  (lack  of  flow)  impair  the  aquatic  life  use  in  Coles  Brook. 


SUMMARY 


Designated  Uses 

Status 

Aquatic  Life 

%> 

NON  SUPPORT.  The  4.3  mile  segment  does  not  support  the  aquatic  life  use  due  to  a  lack  of 
flow. 

Fish 
Consumption 

iei 

NOT  ASSESSED. 

Primary 
Contact 

_^£>\ 

PARTIAL  SUPPORT.  The  4.3  mile  segment  partially  supports  this  use  as  a  result  of  elevated 
fecal  coliform  densities  in  wet  weather  conditions.  Additional  monitoring  would  be  required  to 
isolate  source(s). 

Secondary 
Contact 

A 

PARTIAL  SUPPORT.  The  4.3  mile  segment  partially  supports  this  use  a  result  of  elevated 
fecal  coliform  densities  in  wet  weather  conditions.  Additional  monitoring  would  be  required  to 
isolate  source(s). 

Aesthetics 

# 

NOT  ASSESSED. 

RECOMMENDATIONS  -  Coles  Brook  (Segment  MA52-11) 

•  The  following  are  recommendations  from  the  Assessment  of  Nonpoint  Source  Pollution  in  the  Coles 
Brook  Subwatershed  of  the  Ten  Mile  River  Basin  (Fennessey  1999): 

1 .  Additional  sampling  is  necessary  (both  wet  and  dry  weather)  to  determine  whether  any 
consistent  source(s)  of  coliform  bacteria  can  be  identified.  Additional  spatial  coverage  may 
also  be  necessary. 

2.  Future  study  should  incorporate  DNA  "finger  printing"  to  distinguish  sources  (e.g.,  human, 
avian,  domestic  or  wild  animal). 

3.  Testing  of  Microscopic  Particulate  Analysis  (MPA)  of  the  Brown  Avenue  Wellfield  must  be 
performed  twice  per  year.  Depending  on  the  results  of  the  analysis,  the  Seekonk  Water 
District  may  be  required  to  provide  filtration. 

4.  The  Seekonk  Water  District  must  improve  its  source  protection  measures  for  the  Brown 
Avenue  Wellfield  prior  to  returning  the  source  to  service. 

5.  Recommendations  regarding  the  re-development  of  the  Brown  Avenue  Wellfield  must  be 
submitted  to  DEP  for  approval. 

•  Although  the  cause  of  low  flow  problems  is  unknown,  water  withdrawals  in  the  upper  watershed  appear 
to  be  contributing  to  low  flow  conditions  in  Coles  Brook.  Effects  of  the  water  withdrawals  on  streamflow 
in  the  Coles  River  watershed  warrant  further  investigation. 

•      Conduct  5-year  review  of  the  Seekonk  Water  District's  WMA  registration  and  permit  limit  and  any  permit 
conditions.  Minimize  water  withdrawals  via  conservation  measures  and  any  other  permit  conditions. 

•  Conduct  5-year  review  of  the  Ledgemont  Country  Club  WMA  registration. 
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LAKE/POND  ASSESSMENTS 

A  total  of  twenty-two  (22)  lakes,  ponds  or  impoundments  (the  term  "lakes"  will  hereafter  be  used  to  include 
all)  have  been  assessed  in  the  Ten  Mile  River  Basin.  Sixteen  (16)  of  the  lakes  are  less  than  50  acres  in  tota! 
surface  area,  and  six  (6)  of  those  are  less  than  ten  (10)  acres.  The  lakes  surveyed  in  1997  are  located  wholiy 
or  partly  within  six  (6)  different  communities.  Not  surprisingly,  however,  the  three  major  communities  in  this 
small  watershed  (Attleboro,  North  Attleborough,  and  Plainville)  contained  over  three-quarters  (77%)  of  the 
lakes.  Four  lakes  in  the  Ten  Mile  River  Basin  are  located  partially  or  wholly  in  Rhode  Island.  These  lakes 
(Pawtucket  Pond,  Central  Pond,  Ten  Mile  Reservation  Pond,  James  V.  Turner  Reservoir)  are  assessed  in 
this  report  but  not  shown  in  Figure  5.  The  total  surface  acreage  of  the  Ten  Mile  Basin  lakes  is  1 ,315.  Of  that 
total,  80  %,  or  1 ,049  acres,  was  assessed  during  the  1997  surveys.  Designated  water  supplies  (i.e.,  Class  A) 
accounted  for  over  half  (29%  or  308  acres)  of  the  assessed  acreage. 


Locations  of  Massachusetts  Lakes/Ponds, 
Ten  Mile  Basin 


Wrentham 


Foxborough 


+ 


Mansfield 


Attleboro 


Rehoboth 


LEGEND 
Assessed  Lake/Pond 


Figure  5.  Location  of  Massachusetts  lakes  assessed  in  the  Ten  Mile  River 
Basin. 
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LAKE  USE  ASSESSMENTS 

Synoptic  surveys  were  conducted,  during  the  summer  of  1997,  at  a  total  of  22  lakes  in  the  Ten  Mile  River 
Basin.  Surveys  consisted  of  taking  observations  from  at  least  one  access  point  on  each  lake  (multiple 
access  points  on  larger  lakes).  At  each  lake,  an  attempt  was  made  to  observe  the  entire  surface  area  to 
determine  the  extent  of  areal  macrophyte  cover.  The  trophic  status  of  each  lake  was  estimated  and  the 
presence  of  non-native  aquatic  and/or  wetland  plant  species  was  also  noted  (Appendix  B,  Table  B13).    The 
data  gathered  during  these  synoptic  surveys,  as  well  as  MDPH  Fish  Consumption  Advisories  (MDPH  1998), 
were  used  to  assess  the  status  the  designated  uses. 

AQUATIC  LIFE 

Individual  lake  survey  data  are  presented  in  Appendix  B,  Table  B13.    Surveys  focused  on  the  presence  or 
absence  of  non-native  macrophytes.  Three  non-native  aquatic  species  and  two  non-native  wetland  species 
were  observed  in  the  Ten  Mile  River  Basin  lakes,  as  follows. 

Non-native  Aquatic  Plants 

Cabomba  caroliniana  -  Fanwort 

Myriophyllum  heterophyllum  -  Variable  water  milfoil 

M.  spicatum  -  Eurasian  water  milfoil 

Non-native  Wetland  Plants 

Lythrum  salicaria  -  Purple  loosestrife 
Phragmites  australis  -  Common  reed  grass 

Of  the  22  lakes  surveyed,  only  four  (4),  or  18%,  had  a  confirmed  non-native  aquatic  macrophyte  observed.  In 
the  case  of  wetland  species  eighteen  (18),  or  82  %,  lakes  had  non-natives  associated  with  them. 

Non-native  plant  species  represent  a  special  cause  of  impairment  that  is  not  always  directly  related  to  the 
cultural  eutrophication  process.  Since  these  species  are  introduced  from  other  parts  of  the  country  or  world 
they  are  generally  free  from  the  natural  control  mechanisms  (e.g.,  insects  or  diseases)  that  keep  most  native 
plant  populations  in  check.  Without  controls  the  populations  of  many  non-native  species  can  grow  rapidly  to 
out-compete  native  plant  species.  This  growth  habit  is  termed  invasive.  It  throws  the  biological  community 
out  of  balance  and  can  impair  uses  such  as  swimming  (primary  contact)  and  boating  (secondary  contact).  In 
Massachusetts,  the  Division  of  Watershed  Management  is  tracking  the  distribution  of  about  a  dozen  of  these 
non-native  aquatic  and  wetland  plant  species  and  the  impairment  they  are  causing. 

In  the  Ten  Mile  River  Basin  occurrences  of  the  three  non-native  aquatic  species  were  limited  to  one  or  two 
lakes.  These  are  particularly  invasive  species  that  reproduce  vegetatively  via  cuttings,  so  they  have  strong 
potential  to  spread  downstream,  if  they  have  not  done  so  already,  into  unsurveyed  lakes  or  segments  of 
tributaries.  The  listings  below  indicate  where  non-native,  aquatic  species  have  been  observed  (in  bold)  and 
the  likely,  or  potential,  avenues  of  downstream  spreading: 


Cabomba  caroliniana  (Fanwort) 

--  Lake  Como  (Attleboro)  =>  unnamed  tributary  =>  Sevenmile  River  =>  Ten  Mile  River  (through  Ten  Mile  Reservation 

Pond,  Central  Pond,  and  James  V.  Turner  Reservoir) 

—  Plain  Street  Pond  (Mansfield)  =>  Greenwood  Lake  =>  Bungay  River  =>  Ten  Mile  River  (through  Mechanics  Pond, 

Dodgeville  Pond,  Hebronville  Pond,  Ten  Mile  Reservation  Pond,  Central  Pond,  and  James  V.  Turner  Reservoir) 

Myriophyllum  heterophyllum  (Variable  water  milfoil) 

--  Falls  Pond,  South  Basin  (North  Attleborough)  =>  Falls  Pond,  North  Basin  =>  Ten  Mile  River  (through 

Farmers  Pond,  Mechanics  Pond,  Dodgeville  Pond,  Hebronville  Pond,  Ten  Mile  Reservation  Pond,  Central  Pond,  and 

James  V.  Turner  Reservoir) 

Myriophyllum  spicatum  (Eurasian  water  milfoil) 

--  Orrs  Pond  (Attleboro)  =>  Sevenmile  River  =>  Ten  Mile  River  (through  Ten  Mile  Reservation  Pond,  Central  Pond,  and 

James  V.  Turner  Reservoir) 
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FISH  CONSUMPTION 

The  fish  consumption  use  assessments  were  based  strictly  on  the  MDPH  fish  consumption  advisory  list 
(1998).  With  the  exception  of  the  statewide  MDPH  health  advisory,  which  warns  that  pregnant  women 
should  not  consume  fish  from  any  inland  Massachusetts  waters,  there  are  currently  no  specific  non- 
consumption  advisories  in  effect  for  any  lakes  in  the  Ten  Mile  River  Basin. 

PRIMARY  AND  SECONDARY  CONTACT  RECREATION  AND  AESTHETICS 

Because  the  synoptic  surveys  focus  on  just  three  criteria  (macrophyte  cover,  transparency,  and 
biocommunity  modifications)  only  a  few  uses  could  be  assessed  fully.  Since  macrophyte  cover  is  the  only 
criterion  used  to  assess  the  secondary  contact  recreation,  this  use  category  was  assessed  at  each  lake 
surveyed.  Lakes  exhibiting  impairment  of  the  primary  contact  recreation  use  (swimmable)  because  of 
macrophyte  cover  and/or  transparency  were  noted  as  either  partial  or  non-support.  However,  if  a  lake  met 
these  criteria  it,  or  part  of  its  area,  was  listed  as  not  assessed  because  no  data  were  available  for  fecal 
coliform  bacteria.  The  same  approach  was  used  for  assessing  the  aquatic  life  use  category  since  no 
dissolved  oxygen  data  were  available.  The  aesthetic  use  category  was  generally  assessed  at  the  same  level 
of  impairment  as  the  more  severely  impaired  recreational  use  category  (primary  or  secondary  contact 
recreation). 

SUMMARY 

With  the  above  qualifications  for  the  overall  assessment  of  lake  resources  in  the  Ten  Mile  River  Basin,  the 
surveys  indicated  that  the  use  of  about  36  %  of  the  surveyed  surface  acreage  is  impaired  (Table  4).  Two 
lakes  (Chestnut  Street  Pond  in  Plainville  and  Pawtucket  Pond  in  Seekonk/Pawtucket,  Rl)  exhibited  a 
complete  loss  of  open  water  habitat  apparently  due  to  flow  alterations.  Whether  accidental  or  intentional, 
both  ponds  have  been  drained  so  that  only  a  stream  channel  and  adjacent  wetland  vegetation  remain. 

Due  to  the  focus  of  the  surveys  conducted,  the  major  cause  for  use  impairment  was  aquatic  plants,  either 
native  or  non-native  (Table  4).  Turbidity  was  also  noted  occasionally  as  a  cause.  These  causes  may  reflect 
symptoms  of  lake  eutrophication,  a  process  of  enrichment  from  excessive  plant  nutrients  and  sediments 
being  introduced  to  the  lakes  from  cultural  activities.  This  phenomenon  is  also  reflected  in  the  distribution  of 
lake  trophic  conditions,  which  is  skewed  toward  the  more  eutrophic  categories.  The  only  other  cause  listed 
for  impaired  lakes  in  this  watershed  is  flow  alteration,  which  occurred  when  in  two  ponds  as  noted  above. 

The  sources  of  impairment  are  largely  unknown,  at  least  based  on  direct  knowledge.  However,  it  can  be 
surmised  that  nutrients  delivered  from  storm  water  runoff  and  other  nonpoint  sources  are  likely  to  cause  the 
increased  algal  or  macrophyte  productivity  that  has  resulted  in  impairments. 

RECOMMENDATIONS 


• 


• 


For  non-native  aquatic  or  wetland  plant  species  that  were  isolated  to  one  or  a  few  location(s)  (Cabomba 
caroliniana,  Myriophyllum  heterophyllum,  Myriophyllum  spicatum,  and  Phragmites  australis)  quick  action 
is  advisable  to  manage  these  populations  in  order  to  alleviate  the  need  for  costly  and  potentially  fruitless 
efforts  to  do  so  in  the  future.  Two  courses  of  action  should  be  pursued  concurrently.  More  extensive 
surveys  need  to  be  conducted,  particularly  downstream  from  these  recorded  locations,  to  determine  the 
extent  of  the  infestation.  And,  "spot"  treatments  should  be  undertaken  to  control  populations  at  these 
sites  before  they  spread  further.  These  treatments  may  be  in  the  form  of  carefully  hand  pulling  individual 
plants,  in  small  areas,  or  selective  herbicide  applications  in  larger  areas.  In  either  case,  the  treatments 
should  be  undertaken  prior  to  fruit  formation  and  with  a  minimum  of  fragmentation  of  the  individual 
plants.  These  cautions  will  minimize  the  spreading  of  the  populations. 

The  wetland  species  Lythrum  salicaria  has  become  more  wide-spread  in  the  Ten  Mile  River  Basin  lakes 
and  wetlands.  Accordingly,  these  species  will  require  an  extensive  program  aimed  at  1)  determining  the 
extent  of  the  distribution,  2)  reducing  impairment,  and  3)  controlling  further  spreading  to  unaffected 
waterbodies. 
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TABLE  4.  Status  of  Ten  Mile  River  Basin  lakes  surveyed  in  Summer  1997. 


LAKE 

LOCATION 

SIZE 
(Acres) 

TROPHIC 
STATE 

USE  ATTAINMENT 
(Acres) 

IMPAIRMENT 
CAUSE(S) 

Cargill  Pond 

Plainville 

5 

E 

1°Contact-P(2);N(3) 
2°  Contact-P(2);N(3) 
Aesthetics-P(2);N(3) 

Noxious  plants 
Turbidity 

Central  Pond 

Seekonk.MA/ 
Pawtucket/ 
Providence,  Rl 

139 

H 

1°Contact-N(14);U(125) 
2°Contact-F(125);N(14) 
Aesthetics-F(125);N(14) 

Noxious  plants 

Chestnut  Street 
Pond 

Plainville 

10 

Aquatic  Life-NA(10) 

Fish  Consumption--NA(IO) 

1°Contact-NA(10) 

2°Contact-NA(10) 

Aesthetics-NA(IO) 

Flow  alteration 

Lake  Como 

Attleboro 

5 

H 

Aquatic  Life-  P(5) 
1°Contact-N(5) 
2°  Contact-N(5) 
Aesthetics-N(5) 

Non-native  plants  (Cc) 
Noxious  plants 
Turbidity 

Dodgeville  Pond 

Attleboro 

47 

H 

1°Contact-P(27);N(20) 
2°  Contact-  P(27);N(20) 

Aesthetics-  P(27);N(20) 

Noxious  plants 
Turbidity 

Falls  Pond  (North 
Basin) 

North 
Attleborough 

62 

E 

1°Contact-P(62) 
2°  Contact-P(62) 
Aesthetics-P(62) 

Turbidity 

Falls  Pond  (South 
Basin) 

North 
Attleborough 

60 

M 

Aquatic  Life-P(60) 
2°  Contact-F(60) 
Aesthetics-F(60) 

Non-native  plants  (Mh) 

Farmers  Pond 

Attleboro 

9 

H 

1°Contact-P(9) 
2°  Contact-  P(9) 
Aesthetics-  P(9) 

Noxious  plants 

Fuller  Pond 

Plainville 

4 

E 

1°Contact-N(4) 
2°  Contact-N(4) 
Aesthetics-N(4) 

Noxious  plants 

Greenwood  Pond 

Mansfield/ 

North 

Attleborough 

153 

M 

2°Contact-F(153) 
Aesthetics-F(153) 

Hebronville  Pond 

Attleboro 

16 

H 

1°Contact-N(16) 
2°Contact-N(16) 
Aesthetics-N(16) 

Noxious  plants 

Hoppin  Hill 
Reservoir  ** 

North 
Attleborough 

30 

U 

2°  Contact-F(30) 
Aesthetics-F(30) 

Luther  Reservoir  ** 

North 

Attlborough/ 

Attleboro 

12 

E 

1°Contact-P(12) 
2°Contact-P(12) 
Aesthetics-P(12) 

Turbidity 

Manchester  Pond 
Reservoir  ** 

Attleboro 

218 

U 

2°Contact-F(218) 
Aesthetics-F(218) 

**  Indicates  Class  A  (water  supply)  waterbody;  all  others  are  Class  B.  INFORMATION  CODES:  Trophic  State--  0=  Oligotrophic,  M= 
Mesotrophic,  E=  Eutrophic,  H=  Hypereutrophic,  U=  Undetermined.  Use  Attainment:  N=  Non-support,  P=  Partial  support,  F=  Full 
support,  T=  Threatened,  NA=  Not-attainable,  U=  Undetermined.  Non-native  Plants:  Cc=  Cabomba  caroliniana,  Mh=  Myriophyllum 
heterophyllum,  Ms=  Myriophyllum  spicatum 
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TABLE  4  (continued).  Status  of  Ten 

Vlile  River  Basin  lakes  surveyed  in  Summer  1997. 

LAKE 

LOCATION 

SIZE 
(Acres) 

TROPHIC 
STATE 

USE  ATTAINMENT 
(Acres) 

IMPAIRMENT 
CAUSE(S) 

Mechanics  Pond 

Attleboro 

9 

H 

1°Contatct-P(5);U(4) 

2°  Contact-F(4);P(5) 
Aesthetics-F(4);P(5) 

Noxious  plants 

Orrs  Pond  ** 

Attleboro 

48 

U 

Aquatic  Life-P(48) 
2°  Contact-F(48) 
Aesthetics-F(48) 

Non-native  plants  (Ms) 

Pawtucket  Pond 

Seekonk,  MA/ 
Pawtucket,  Rl 

30 

Aquatic  Life-NA(30) 
Fish  Consumption-NA(30) 
1°  Contact- NA(30) 
2°  Contact-  NA(30) 
Aesthetics-  NA(30) 

Flow  alteration 

Plain  Street  Pond 

Mansfield 

15 

H 

Aquatic  Life-P1 5) 
1°Contact-N(15) 
2°Contact-N(15) 
Aesthetics-N(15) 

Non-native  plants  (Cc) 
Noxious  plants 

Ten  Mile 
Reservation  Pond 

Pawtucket,  Rl 

19 

E 

1°Contact-N(14);U(5) 
2°Contact-F(5);N(14) 
Aesthetics-F(5);N(14) 

Noxious  plants 

James  V.  Turner 
Reservoir 

Seekonk, MA 
/Providence,  Rl 

124 

H 

1°Contact-N(12);U(112) 
2°Contact-F(112);N(12) 
Aesthetics-F(112);N(12) 

Noxious  plants 

Wetherells  Pond 

Plainville 

13 

E 

1°Contact-P(4);N(9) 
2°  Contact-P(4);N(9) 
Aesthetics-P(4);N(9) 

Noxious  plants 
Turbidity 

Whitings  Pond 

North 
Attleborough 

21 

M 

2°Contact-F(21) 
Aesthetics-F(21) 

**  Indicates  Class  A  (water  supply)  waterbody; 
Mesotrophic,  E=  Eutrophic,  H=  Hypereutrophic, 
support,  T=  Threatened,  NA=  Not-attainable,  U: 
heterophyllum,  Ms=  Myriophyllum  spicatum 


all  others  are  Class  B.  INFORMATION  CODES:  Trophic  State-  0=  Oligotrophic,  M= 
U=  Undetermined.  Use  Attainment:  N=  Non-support,  P=  Partial  support,  F=  Full 
:  Undetermined.  Non-native  Plants:  Cc=  Cabomba  caroliniana,  Mh=  Myriophyllum 


•  As  with  the  isolated  cases,  a  program  to  manage  the  more  extensive  plant  infestations  should  include 
additional  monitoring  efforts  to  determine  the  extent  of  the  problem.  Plant  control  aspects  of  any  plan 
to  manage  the  non-native  aquatic  species  mentioned  above  can  select  from  several  techniques  (e.g., 
bottom  barriers,  drawdown,  herbicides,  etc.),  each  of  which  has  advantages  and  disadvantages  that 
need  to  be  addressed  for  the  specific  site.  However,  methods  that  result  in  fragmentation  (such  as 
cutting  or  raking)  should  be  discouraged  because  of  the  propensity  for  these  plants  to  reproduce  and 
spread  vegetatively  (from  cuttings). 

•  Another  important  component  of  a  management  plan  is  prevention  of  further  spreading  of  these 
plants.  Once  the  extent  of  the  problem  is  determined  and  control  practices  are  exercised,  vigilant 
monitoring  needs  to  be  practiced  to  guard  against  infestations  occurring  in  unaffected  areas  and  to 
ensure  that  managed  areas  stay  in  check.  A  key  portion  of  the  prevention  program  should  be  posting 
of  boat  access  points  with  signs  to  educate  and  alert  lake  users  to  the  problem  and  their  responsibility 
for  controlling  the  spreading  of  these  species. 
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APPENDIX  A  -DEP  DWM  QA/QC 

Introduction 

Quality  Assurance/Quality  Control  (QA/QC)  activities  were  conducted  as  part  of  the  DEP  DWM  Ten  Mile 
River  Basin  Monitoring  Survey  in  1997.  This  QA/QC  review  was  conducted  to  ensure  that  the  collection 
and  analysis  of  the  monitoring  data  was  of  high  quality.  The  1997monitoring  data  subjected  to  this  QA/QC 
review  includes  the  following:  discrete  water  samples,  fish  tissue  samples  and  in-situ  water  quality 
measurements.  All  discrete  water  sample  and  fish  tissue  monitoring  data  were  reviewed  independently  by 
the  Wall  Experiment  Station's  (WES)  Quality  Assurance  Program  and  the  Division  of  Watershed 
Management's  (DWM)  Quality  Assurance  Officer  and  Assessment  Coordinator.  All  in-situ  water  quality 
measurements  were  reviewed  independently  by  DWM's  Hydrolab®  Instrument  Coordinator  and  Database 
Manager.  Data  that  fell  outside  established  QA/QC  acceptance  criteria  were  investigated  and  may  have 
been  subject  to  censoring.  This  Quality  Assurance/Quality  Control  appendix  is  divided  into  three  sections: 
A.1  field  and  laboratory  data  objectives;  A. 2  QA/QC  data;  A.3  analytical  methods. 

A.1  Field  and  Laboratory  QA/QC  Objectives 

Data  collected  by  DWM  in  the  1997  Ten  Mile  River  Basin  survey  was  subject  to  field  and  laboratory  data 
quality  objectives.  Section  A.1 .1  outlines  the  field  collection  objectives  and  laboratory  quality  control  for 
discrete  water  samples.  Section  A.1 .2  includes  fish  tissue  laboratory  quality  control  methods  and  Section 
A. 1.3  includes  Hydrolab  QA/QC  procedures. 

A.1 .1      Discrete  Water  Sample  Data 

FIELD 

The  collection  of  discrete  water  sample  analytes  followed  DWM  Standard  Operating  Procedures 
(1,2).  Four  field  collection  quality  control  criteria  were  applied  to  the  Ten  Mile  River  Basin  1997 
discrete  water  sample  data: 

1 .0   Sampling/Analysis  Holding  Time:  Each  analyte  has  a  standard  holding  time  that  has  been 
established  to  ensure  sample/analysis  integrity.  Refer  to  DWM  Standard  Operating 
Procedure  Table  1.0  CN#  1.1 (2)  for  a  complete  listing.  If  the  standard  holding  time  was 
exceeded,  this  objective  is  violated. 

2.0   Quality  Control  Sample  Freguency:  At  a  minimum,  one  field  blank  and  one  replicate  must 
be  collected  for  every  ten  samples  by  any  given  sampling  crew  on  any  given  date.  If  less 
than  one  quality  control  sample  per  10  field  samples  was  collected,  this  objective  is 
violated. 

3.0    Field  Blank:  Field  blanks  were  prepared  at  the  DWM  Worcester  Office.  Reagent  grade 
water  was  transported  into  the  field  where  it  was  transferred  into  a  sample  container  and 
fixed  using  the  same  method  as  its  corresponding  field  sample.    All  blanks  were 
submitted  to  WES  laboratory  "blind".   If  the  field  blanks  were  significantly  different  (>2 
standard  deviations  (9))  from  the  detection  limit,  this  data  quality  objective  is  violated. 

4.0    Field  Replicate:  Two  independent  samples  were  collected  from  the  same  location  and  as 
close  as  possible  to  the  same  time  in  the  field.  Both  samples  were  submitted  to  WES 
laboratory  "blind".   In  order  for  this  data  quality  objective  to  be  met,  the  results  must  be: 

<20%  Relative  Percent  Difference  (RPD)  for  method  detection  limits  >1mg/L 
<30%  RPD  for  method  detection  limits  <1mg/L 

A  detailed  QA/QC  summary  of  the  four  data  quality  objectives  and  additional  DWM  quality 
assurance  observations  for  the  1997  Ten  Mile  River  Basin  data  can  be  found  in  the  1997 
Watershed  QA/QC  Assessment  Report (8). 
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LABORATORY 

Discrete  water  sample  analysis  followed  EPA-approved  laboratory  QA/QC  methodologies  in 
accordance  with  WES  Standard  Operating  Procedures  (3>.  The  quality  of  data  generated  at  WES 
was  determined  by  analyzing  the  results  of  a  variety  of  quality  control  procedures  including  but  not 
limited  to: 

Low  Calibration  Standards  -  Checks  the  stability  of  the  instrument's  calibration  curve. 
Analyzes  the  accuracy  of  an  instrument's  calibration  within  a  5%  range. 

Reference  Standards  -  Generally,  a  second  source  standard  (a  standard  different  from 
the  calibration  stock  standard)  that  analyzes  the  accuracy  of  an  instrument's  calibration 
within  a  5%  range. 

Laboratory  Reagent  Blank/Method  Blank  (LRB)  -  Reagent  grade  water  (de-ionized) 
extracted  with  every  sample  set  to  ensure  that  the  system  is  free  of  target  analytes  (< 
MDL). 

Duplicate  Sample  -  Measures  the  precision  (%  Relative  Percent  Difference)  of  the 
extraction  and  analytical  process.  The  acceptable  laboratory  %RPD  range  is  typically  < 
25%. 

Spike  Sample  (Laboratory  Fortified  Blank  -  LFB,  Laboratory  Fortified  Matrix  -  LFM)- 
Measures  the  accuracy  (%  Recovery)  of  an  analytical  method.  The  acceptable  laboratory 
%  recovery  range  is  typically  between  80  -  120%  for  LFB  samples  and  70  -130%  for  LFM 
discrete  water  samples. 

The  WES  Laboratory  is  solely  responsible  for  the  administration  of  its  Quality  Assurance  Program 
and  Standard  Operating  Procedures.  The  frequency  of  the  laboratory's  quality  control  procedure 
was  at  times  inconsistent  with  their  Quality  Assurance  Plan  <3).    In  these  circumstances  additional 
quality  assurance  procedures  were  used.  Refer  to  WES's  Quality  Assurance  Plan  (3)  for  specific 
laboratory  analytical  QA/QC  criteria.  WES  laboratory  releases  discrete  water  sample  data  when 
their  established  QA/QC  criteria  are  met  or  the  data  are  labeled  as  outside  of  these  criteria. 

A.1.2      Fish  Tissue  Data 

Fish  were  collected  and  processed  according  to  DWM's  Quality  Assurance  Project  Plan  <4>.  Tissue 
preparation  and  analysis  strictly  adhered  to  EPA-approved  laboratory  QA/QC  methodologies  in 
accordance  with  WES  Standard  Operating  Procedures  (6,7).  The  quality  of  tissue  data  generated 
at  WES  was  determined  by  incorporating  a  variety  of  quality  control  samples: 

Laboratory  Reagent  Blank/Method  Blank  (LRB)  -  Clean  clam  tissue  matrix  extracted  with 
every  sample  set  to  ensure  that  the  system  is  free  of  target  analytes  (<  MDL). 

Laboratory  Fortified  Blank  (LFB)  -  Clean  clam  tissue  matrix  spiked  with  a  low 
concentration  of  target  compounds.  LFB  results  are  used  to  establish  accuracy  of 
system's  performance.  The  acceptable  laboratory  %  recovery  range  is  typically  80  - 
120%. 

Laboratory  Fortified  Matrix  (LFM)  -  Tissue  matrix  spiked  with  a  low  concentration  of  a 
target  compound.  LFM  results  are  used  to  establish  accuracy  of  the  extraction  and 
analytical  process.  The  acceptable  laboratory  %  recovery  range  is  typically  between  70  - 
130%  for  metal  analysis  and  60  -140%  for  PCB/organochlorine  pesticide  analysis. 


Ten  Mile  River  Basin  1997  Water  Quality  Assessment  Report  Appendix  A  A2 

52append.doc  DWM  CN  18.0 


Quality  Control  Standard  (QCS)  -  A  pre-spiked  secondary  tissue  sample.  QCS  results 
are  used  to  establish  accuracy  in  the  extraction  and  test  methods.  The  acceptable 
laboratory  %  recovery  range  is  typically  between  80-120%. 

The  WES  Laboratory  is  solely  responsible  for  the  administration  of  its  Quality  Assurance  Program 
and  Standard  Operating  Procedures.  The  frequency  of  the  laboratory's  quality  control  procedure 
was  at  times  inconsistent  with  their  Quality  Assurance  Plan  <3).    In  these  circumstances  additional 
quality  assurance  procedures  were  used.  Refer  to  WES's  Quality  Assurance  Plan  (3)  for  specific 
laboratory  analytical  QA/QC  criteria.  WES  laboratory  releases  tissue  data  when  their  established 
QA/QC  criteria  are  met  or  the  data  are  labeled  as  outside  of  these  criteria. 

A.1 .3     In-situ  Water  Quality  Analysis 

Trained  DWM  staff  members  conducted  in-situ  measurements  using  a  Hydrolab®  Multiprobe 
Series  3  analyzer.  The  Hydrolab®  Multiprobe  Series  3  analyzer  measures  dissolved  oxygen, 
temperature,  pH,  conductivity,  depth  and  turbidity  and  calculates  total  dissolved  solids  and  % 
saturation  of  oxygen.  To  ensure  the  quality  of  the  in-situ  data,  the  following  QA/QC  steps  were 
taken: 

1 .0  Pre-Calibration:  After  each  analytical  probe  on  the  Hydrolab®  analyzer  was  calibrated,  a  pre- 
calibration  check  was  conducted.  A  low  ionic  standard  was  first  analyzed  to  check  the 
accuracy  of  the  instrument.  Then  an  instrument  check  consisting  of  de-ionized  water  was 
analyzed  to  check  the  instrument  for  contamination.  The  instrument  check  criteria  is  based 
on  de-ionized  water  that  that  had  been  stored  and  vented  to  the  air  for  at  least  three  days.  If 
the  pre-calibration  check  achieved  the  criteria  in  Table  HL-1  then  the  instrument  was  ready  for 
field  analysis  but  if  the  pre-calibration  check  failed  to  achieve  the  low  ionic  standard  criteria 
than  the  instrument  was  re-calibrated  and  a  second  low  ionic  and  instrument  check  was 
analyzed.  If  the  instrument  failed  to  meet  the  established  low  ionic  standard  criteria  a  second 
time  the  Hydrolab®  instrument  could  not  be  used  to  collect  data  and  maintenance  was 
scheduled.  Refer  to  the  DWM  Hydrolab®  Standard  Operating  Procedure  (5). 

2.0  Post  Survey  Check:  Once  the  Hydrolab®  was  returned  from  field  sampling,  a  post  survey 
check  was  performed  to  ensure  that  no  malfunction  or  damage  had  occurred  to  any  of  the 
Hydrolab®  probes.  The  low  ionic  standard  and  the  instrument  check  were  re-analyzed.  If  the 
post  survey  check  achieved  the  established  criteria  in  Table  HL-1,  the  data  was  deemed 
acceptable  and  was  ready  for  the  data  reduction  QA/QC  step.  If,  however,  the  post 
calibration  failed  to  meet  the  criteria,  the  Hydrolab®  Coordinator  investigated  the  cause  and 
recommended  censoring  of  affected  data  to  the  Database  Manager. 

3.0  Data  Reduction:  The  Hydrolab®  Coordinator  and  Database  Manager  reviewed  the  Hydrolab® 
data  for  instability,  instrument  malfunction,  operator  technique  and  aberrant  trends.  If  any  of 
these  conditions  were  detected,  the  data  was  investigated  and  may  have  been  recommended 
for  censoring.  The  Database  Manager  electronically  tagged  all  data  recommended  for 
censoring  in  the  database. 
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Table  A.  1-1.   Hydrolab®  Multiprobe  Series  3  analyzer  pre  and 

post  calibration  specifications. 

Hydrolab®  Analyte 

Low-Ionic  Standard 

Instrument  Check  * 

Dissolved  Oxygen 

Saturation  Chart  (dependant  on  temperature  &  barometric  pressure  ) 

PH 

6.90  ±1% 

5.6  ±0.2  units 

Specific  Conductance 

74  ±1% 

1.0  ±1% 

Turbidity 

0.0  ±5% 

0.0  ±5% 

Temperature 

Ambient  ±0.1 5°C** 

Ambient  ±0.1 5°C** 

Depth 

Field  Calibrated  ±0.45m 

Field  Calibrated  ±0.45m 

Salinity 

Not  Applicable 

0.0±0.2ppt 

Redox 

Not  Applicable 

0.0±20mV 

*  Based  on  Division  of  Watershed  Management's  filtered  de-ionized  water 
**  Compared  to  the  DWM  laboratory's  wall  thermometer 
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A.2  QA/QC  DATA 

Field  blank  and  replicate  sampling  results  for  the  discrete  bacteriological  water  quality  sampling  are 
provided  in  Tables  A.2-1  and  A. 2-2.  Tables  A. 2-3  and  A.2-4  contain  laboratory  QA/QC  data  for  organics 
in  tissue  analyses  and  metals  in  tissue  analyses,  respectively. 
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Table  A. 2-1 .   1997  DEP  DWM  Ten  Mile  River  Basin  instream  bacteriological  QA/QC  field  blank  data. 
(Units  expressed  in  colonies/100ml.) 


Time 
(24hr) 


FECAL 


E-COLI 


ENTEROCOCCUS        AEROMONAS 


Field  Blank  Sample 


52-0010 

BLANK 

07/01/97 

6:32 

<20 

<20 

<20 

52-0021 

BLANK 

07/01/97 

6:55 

<20 

<20 

<20 

52-0049 

BLANK 

08/05/97 

** 

** 

- 

- 

52-0060 

BLANK 

08/05/97 

** 

** 

- 

- 

52-0091 

BLANK 

09/03/97 

** 

<20 

<20 

- 

52-0102 

BLANK 

09/03/97 

** 

<20 

<20 

— 

<100 
<100 


Table  A.2-2.  1997  DEP  DWM  Ten  Mile  River  Basin  instream  bacteriological  QA/QC  field  replicate  data. 
(Units  expressed  in  colonies/1 00ml, .data  Iog10  transformed). 


Time 
(24hr) 


FECAL 


E-COLI 


ENTEROCOCCUS        AEROMONAS 


TEN  MILE  RIVER,  Station:  TM06 

52-0004       52-0005  07/01/97  5:07 

52-0005        52-0004  07/01/97  5:07 

Relative  Percent  Difference  (RPD): 

52-0043        52-0044  08/05/97  5:13 

52-0044        52-0043  08/05/97  5:13 

Relative  Percent  Difference  (RPD): 

52-0085       52-0086  09/03/97  5:10 

52-0086       52-0085  09/03/97  5:10 

Relative  Percent  Difference  (RPD): 


2.204 

2.255 

2.3% 


2.000 
1.778 
11.7% 


1.778 

1.778 
0.0% 


1.903 
1.778 

6.8% 


2.447 
2.342 

4.4% 


6.079 
5.079 

17.9% 


TEN  MILE  RIVER,  Station:  TM13 

52-0013       52-0014  07/01/97 

52-0014        52-0013  07/01/97 

Relative  Percent  Difference  (RPD): 

52-0052        52-0053  08/05/97 

52-0053       52-0052  08/05/97 

Relative  Percent  Difference  (RPD): 

52-0094        52-0095  09/03/97 

52-0095       52-0094  09/03/97 

Relative  Percent  Difference  (RPD): 


4:53 

2.380 

4:53 

2.380 

0.0% 

4:40 

** 

4:40 

** 

5:07 

2.380 

5:07 

0.0': 

2.380 

i 

~  =  no 

data 

2.079 
2.000 

3.9% 


2.079 
2.000 


3.9% 


2.380 
1.903 

22.3% 


6.176 
6.000 

2.9% 


*  =  interference 


**  =  missing/censored  data 
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Table  A. 2-3.   1 997  Ten  Mile  River  Basin  Survey  laboratory  blank  QA/QC  data  for  organics  in  fish  tissue 
analyses.  The  reporting  units  are  Hg/g  wet  weight. 


ANALYTE 

ACCURACY 

MINIMUM 
DETECTION  LIMIT 

Blank  #1 
(5/26  -  9/29/98) 

%  Lipid 

0.51 

Not  Applicable 

PCB  A1242 

ND 

0.06 

PCB  A1254 

ND 

0.17 

PCB  A1260 

ND 

0.16 

Chlordane 

ND 

0.11 

Toxaphene 

ND 

0.11 

a-BHC 

ND 

0.0062 

b-BHC 

ND 

0.0019 

Lindane 

ND 

0.0059              ! 

d-BHC 

ND 

0.020 

Hexachlorocyclopentadiene 

ND 

0.0077 

Trifluralin 

ND 

0.0062 

Hexachlorobenzene 

ND 

0.0091 

Heptachlor 

ND 

0.012 

Heptachlor  Epoxide 

ND 

0.030 

Methoxychlor 

ND 

1.07 

DDD 

ND 

0.0052 

DDE 

ND 

0.015 

DDT 

ND 

0.0083 

Aldrin 

ND 

0.0075 

ND  -  not  detected  or  the  analytical  result  is  at  or  below  the  established  minimum  detection  limit  (MDL) 
REMARKS:  The  samples  were  extracted  and  analyzed  according  to  the  modified  AOAC  983.21  procedure  for 
the  analysis  of  PCBs  and  Organochlorine  Pesticides. 
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Table  A. 2-4.   1997  Ten  Mile  River  Basin  Survey  laboratory  QA/QC  data  for  metals  in  tissue  analyses.  (Data  expressed  in  mg/kg 
wet  weight  unless  otherwise  noted.) 


Sample  ID 

Analyte 

Precision 

Accuracy 

Accuracy* 
(%  Recovery) 

MDL 

Analytical 
Method 

Sample 

Duplicate 

RFD 

LFM 

Spike  Amount 

Recovery 
(%) 

LFB 

QCS 

97-3232 

As 

<MDL 

<MDL 

NA 

17.9 

19.68 

91 

88 

76 

0.040 

EPA  200.9 

97-3232 

Pb 

<MDL 

<MDL 

NA 

18.9 

19.68 

96 

98 

100 

0.140 

EPA  200.7 

97-3232 

Se 

0.147 

0.125 

16.2% 

19.1 

19.68 

97 

94 

84 

0.040 

EPA  200.9 

97-3232 

Cd 

<MDL 

<MDL 

NA 

18.7 

19.68 

95 

91 

100 

0.020 

EPA  200.7 

97-3234 

Hq 

0.150 

0.140 

6.9% 

1.12 

1.25 

90 

97 

88 

0.020 

EPA  245.6 

LFB  -  Laboratory  Fortified  Blank 
LFM  -  Laboratory  Fortified  Matrix 
MDL  -  Minimum  Detection  Limit 


NA  -  Not  Applicable 

QCS  -  Quality  Control  Sample 

RPD  -  Relative  Percent  Difference 


*see  Appendix  A  section  A.  1 .2.  for  further  details 


A.3         ANALYTICAL  METHODS 


Discrete  Water  Sample  Analytes 


EPA  Method* 


SM  Methods**        Other  Methods 


Fecal  Coliform 
E.  Coli,  MTEC 
Enterococcus 
Aeromonas  Hydrophilia 


SM  9222D 
SM9213D 
SM  9230C 
SM  9260L 


Fish  Tissue  Analytes 


PCB  Arochlor  1242 

PCBArochlor  1254 

PCB  Arochlor  1260 

Chlordane 

Toxaphene 

a-BHC 

b-BHC 

Lindane 

d-BHC 

Hexachlorocyclopentadiene 

Trifluralin 

Hexachlorobenzene 

Heptachlor 

Heptachlor  Epoxide 

Methoxychlor 

DDD 

DDE 

DDT 

Aldrin 

Arsenic     (STGFAA) 

Lead  (ICP) 

Selenium  (STGFAA) 

Cadmium  (ICP) 

Mercury  (cold  vapor) 


AOAC  983.21*** 


EPA  200.9 
EPA  200.7 
EPA  200.9 
EPA  200.7 

EPA  245.1 


SM3113 

SM3120B 

SM3113 

SM3120B 

SM3112B 


*  -  "Methods  for  Chemical  Analysis  of  Water  and  Wastes",  Environmental  Protection  Agency,  Environmental  Monitoring 

Systems  Laboratory  -  Cincinnati  (EMSL-CI).  EPA-600/4-79-020,  Revised  March  1983  and  1979  where  applicable. 

**  =  Standard  Methods,  Examination  of  Water  and  Wastewater,  20th  edition 

***=  PCBs  and  Organochlorine  Pesticides  in  Biological  Tissue,  AOAC  Official  Methods  of  Analysis,  1990 
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MATERIALS  AND  METHODS 

The  DWM  sampling  began  in  July  1997  and  continued  through  October  1997.  The  DWM  sampling  matrix 
is  summarized  in  Table  B1 .  Sampling  components  at  river  stations  included:  in  situ  Hydrolab® 
measurements,  fecal  coliform  bacteria  sampling,  biological  community  (benthic  macroinvertebrate,  fish 
and  periphyton)  sampling,  and  toxics  in  fish  flesh.  Synoptic  surveys  of  lakes  were  conducted  during 
August  1997  to  coincide  with  the  maximum  extent  of  macrophyte  growth.  Each  sampling  component  is 
described  in  the  sections  that  follow. 


3ble  B1.   1997  Ten  Mile  River  Basin 

Surveys  DEP-DWM  sampling  matrix. 

STATION 

1997 
July 

1997 
August 

1997 
September 

1997 
October 

TM01 

H,  B 

H,  B 

H,  B,  M 

TM02 

M,  F 

TM04 

H,  B 

H,  B 

H,  B,  M 

TM05 

F 

F0044  (Falls  Pond) 

F2 

TM06 

H,  B 

H,  B 

H,  B,  M,  F 

TM06A 

M,  F 

TM07 

H,  B 

H,  B 

H,  B 

TM08A 

H,  B 

H,  B 

H,  B 

TM11 

H,  B 

H,  B 

H,  B,  M 

TM12 

H,B 

H,  B 

H,  B 

F 

TM13 

H,  B 

H,  B 

H,  B 

TM14 

H,  B 

H,  B 

H,  B,  M 

SMOO 

H,  B 

H,  B 

H,  B,  M,  F 

SM01 

H.  B 

H,  B 

H,  B 

SM02 

F 

BG01 

H,  B 

H,  B 

H,  B 

BG02 

H,  B 

H,  B 

H,  B 

SW01 

H,  B 

H,  B 

H,  B 

SW01M 

M 

FM01 

H,  B 

H,  B 

H,  B,  QM 

CB01 

H,  B 

H 

H,  B 

SB01 

H,  B 

B=  Bacteria  (fecal  coliform,  E.  coli);  H=  Hydrolab®  multiprobe  meter  (pH,  temperature,  dissolved  oxygen, 
conductivity,  total  dissolved  solids);  M=  Macroinvertebrate  kick  sampling  and  habitat  analysis  (RBP  III)  and 
periphyton  sampling;  QM=  Qualitative  macroinvertebrate  sampling,  F  =  Fish  population  sampling  via 
electrofishing,  F2  =  Toxics  in  fish  tissue  (Cd,  Pb,  Hg,  As,  Se,  %  lipids,  organochlorine  pesticides). 

SURVEY  CONDITIONS 

Conditions  prior  to  each  synoptic  survey  were  characterized  by  analyzing  precipitation  and  streamflow 
data.  One  weather  station  precipitation  gage  was  used  to  determine  precipitation  and  weather  conditions 
for  five  days  prior  to  and  on  the  sampling  dates:  West  Street,  Attleboro  Station  #801 :  data  for  this  station 
was  provided  by  the  DEM  Office  of  Water  Resources  (MA  DEM  1998).  Discharge  (hereinafter  referred  to 
as  streamflow)  and  duration  data  was  obtained  from  the  only  continuous  USGS  stream  gage  in  the  basin 
(Figure  B1),  Ten  Mile  River  at  Pawtucket  Avenue  at  East  Providence,  Rl  (01 109403).  The  data  from  this 
gage  was  used  to  calculate  streamflow  characteristics  for  the  period  of  record.  These  statistical  analyses 
can  be  found  in  Water  Resources  Data  Massachusetts  and  Rhode  Island,  Water  Year  1997  (Socolow  et 
al.  1998),  and  the  Gazetteer  of  Hydrologic  Characteristics  of  Streams  in  Massachusetts — Taunton  and 
Ten  Mile  River  Basins  and  Coastal  River  Basins  of  Mount  Hope  Bay,  Narragansett  Bay,  and  Rhode  Island 
Sound  (Wandle  and  Keezer  1984).  The  period  of  record  for  the  Ten  Mile  River  gage  is  from  October  1986 
to  present.  The  provisional  7-day,  10-year  (7Q10)  low  flow  was  provided  by  USGS  (1998). 
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Figure  B1 .  Location  of  DEP  DWM  1997  water  quality  monitoring  stations  and  the 
USGS  gaging  station  in  the  Ten  Mile  River  Basin. 


Ten  Mile  River  Basin  1997  Water  Quality  Assessment  Report 
52append.doc  DWM  CN  18.0 


Appendix  B 


S3 


STREAM  WATER  QUALITY  MONITORING 

Water  quality  sampling  was  conducted  at  the  stations  identified  in  Figure  B1 .  Synoptic  water  quality 
sampling  at  these  locations  included  the  following:  in-situ  measurements  using  a  Scout  2  Hydrolab® 
multiparameter  meter  (water  temperature,  dissolved  oxygen,  conductivity,  total  dissolved  solids,  pH  and  in 
some  cases  turbidity)  and  bacteria  sampling  (fecal  coliform,  E.  coli,  Enterococcus  and  Aeromonas). 
Bacteria  samples  were  collected  from  the  Ten  Mile,  Sevenmile  and  Bungay  rivers,  and  Coles,  Scotts  and 
Fourmile  brooks  to  assess  bacterial  contamination  during  low  flow  conditions. 

Procedures  used  for  water  sampling  and  sampling  handling  are  described  in  the  Basin  Program  Standard 
Operating  Procedures  (MA  DEP  1989).  The  Wall  Experiment  Station  (WES),  the  Department's  analytical 
laboratory,  supplied  all  sample  bottles  and  field  preservatives,  which  were  prepared  according  to  the  WES 
Laboratory  Quality  Assurance  Plan  and  Standard  Operating  Procedures  (MA  DEP  1 994).  Samples  were 
preserved  in  the  field  as  necessary,  transported  on  ice  to  WES,  and  analyzed  according  to  the  WES  SOP. 
The  quality  control  protocol  that  was  followed  for  field  and  equipment  blank  samples  is  described  in  Appendix 
A  of  this  report  (Ten  Mile  River  Basin  1997  Water  Quality  Assessment  Report).  Both  quality  control  samples 
(field  blanks,  trip  blanks,  and  split  samples)  and  raw  water  quality  samples  were  transported  on  ice  to  WES 
on  each  sampling  date;  they  were  analyzed  subsequently  according  to  the  WES  SOP  (MA  DEP  1 994). 

BENTHIC  MACROINVERTEBRATES  AND  HABITAT  ASSESSMENTS 

Macroinvertebrate  biomonitoring  was  conducted  by  DEP  DWM  biologists  based  on  EPA's  Rapid 
Bioassessment  Protocol  III  (RBP  ill)  (Plafkin  etal.  1989).  The  macroinvertebrate  collection  procedure 
utilizes  kick  sampling,  a  method  of  sampling  benthic  organisms  by  kicking  or  disturbing  bottom  sediments 
and  catching  the  dislodged  organisms  downstream  with  an  aquatic  net.  An  integral  component  of  the 
RBP  III  method  is  the  assessment  of  available  habitat  quality.  Physical  characteristics  of  the  stream 
substrate,  channel  morphology,  and  the  structural  stability  of  the  stream  banks  are  all  evaluated.  RBP  III 
sampling  was  conducted  at  a  total  of  9  stations  in  the  Ten  Mile  River  Basin  (Figure  B2).  Seven  stations 
were  located  along  the  mainstem  Ten  Mile  River  while  one  station  each  was  located  on  the  Sevenmile 
River  and  Speedway  Brook.  Additionally,  one  station  on  Fourmile  Brook  was  sampled  qualitatively  (similar 
to  the  RBP  I  sampling  methodology  outlined  in  Plafkin  et  al.  1989).  Most  stations  had  been  sampled 
previously  by  DEP:  1 984  (Johnson  et  al.  1 986)  and/or  1 990  (provided  as  Appendix  C  of  this  report). 

Methods  used  to  evaluate  the  benthic  macroinvertebrate  data  followed  those  outlined  in  Plafkin  et  al. 
(1989).  Habitat  assessment  methods  followed  those  described  in  the  MA  DEP  Preliminary  Biological 
Monitoring  and  Assessment  Protocols  for  Wadeable  Rivers  and  Streams  Method  004  Revision  #1 
(TetraTech,  Inc.  1995). 

PERIPHYTON 

Periphyton  samples  were  also  collected  in  the  vicinity  of  the  macroinvertebrate  biomonitoring  locations  by 
the  DEP  DWM  biologists  during  the  summer  of  1997.  Periphyton  samples  were  collected  at  a  total  of  ten 
stations,  seven  along  the  mainstem  Ten  Mile  River  and  one  each  on  the  Sevenmile  River,  Speedway 
Brook,  and  Fourmile  Brook  (Figure  B2).  The  samples  were  collected  in  order  to  learn  more  about  the 
biota  in  the  Ten  Mile  River  Basin,  to  document  problem  areas,  to  offer  a  means  of  comparing  biological 
communities,  to  examine  community  changes  and  to  provide  a  record  of  taxa  found  in  Massachusetts. 

Periphyton  samples  were  collected  by  scraping  natural  substrates  (cobble  and/or  boulders)  within  the  riffle 
zone  and  the  adjacent  run  or  pool  in  the  vicinity  of  the  macroinvertebrate  sampling  stations.  The  algal 
material  was  washed  into  a  labeled  vial  containing  site  water.  Samples  were  kept  on  ice  and  brought  back 
to  the  laboratory  for  examination. 

Each  vial  was  shaken  to  get  a  uniform  sample  before  subsampling.  If  filamentous  algae  comprised  most 
of  the  sample  they  were  removed  first,  identified  separately  and  then  the  remainder  of  the  sample  was 
examined.  Samples  were  examined  using  an  Olympus®  microscope  with  Nomarski  optics  and  identified 
to  genus  when  possible.  Estimation  of  relative  abundance  was  made  according  to  a  method  described  in 
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Bahls  (1993),  which  assigns  categories  from  rare  to  very  abundant  for  the  algae  based  on  the  numbers  of 
cells  per  field. 

With  the  exception  of  the  designations  C  and  VC  being  combined  and  referred  to  as  C,  the  scheme 
developed  by  Bahls  for  determining  abundance  is  as  follows: 

R     (rare)  fewer  than  one  cell  per  field  of  view  at  200x,  on  the  average; 

C     (common)  at  least  one,  but  fewer  than  five  cells  per  field  of  view; 

VC  (very  common)  between  5  and  25  cells  per  field; 

A     (abundant)  more  than  25  cells  per  field,  but  countable; 

VA  (very  abundant)  number  of  cells  per  field  too  numerous  to  count. 

FISH  POPULATION 

DEP  DWM  biologists  conducted  fish  population  surveys  in  the  Ten  Mile  River  Basin  during  September  and 
October  1997.  Five  stations  were  located  along  the  mainstem  Ten  Mile  River  and  one  station  was  located 
on  the  Sevenmile  River.  Surveys  were  conducted  using  techniques  similar  to  Rapid  Bioassessment 
Protocols  V  (fish)  as  described  by  Plafkin  (1989).  Surveys  also  included  a  habitat  assessment 
component. 

Fish  populations  were  sampled  by  electroshocking  using  a  Smith  Root  Model  12  battery  powered 
backpack  electrofisher.  A  reach  of  approximately  100m  was  sampled  by  passing  a  pole  mounted  anode 
ring,  side  to  side  through  the  stream  channel  and  in  and  around  likely  fish  holding  cover.  All  fish  shocked 
were  netted  and  held  in  buckets.  Sampling  proceeded  from  an  obstruction  or  constriction,  upstream  to  an 
endpoint  at  another  obstruction  or  constriction  such  as  a  waterfall  or  shallow  riffle.  Following  completion 
of  a  sampling  run,  all  fish  were  identified  to  species,  counted,  and  released.  Methods  used  to 
evaluate  the  fish  data  collected  during  this  survey  were  similar  to  those  outlined  in  Protocol  V  (Plafkin  et  al. 
1989). 

FISH  TOXICS 

Uniform  protocols,  designed  to  assure  accuracy  and  prevent  cross-contamination  of  samples,  were 
followed  for  collecting,  processing  and  shipping  fish  collected  for  fish  toxics  monitoring  from  the  north 
basin  of  Falls  Pond.  Fish  were  collected  from  the  north  basin  of  Falls  Pond,  North  Attleborough  on  9 
September  1997  using  a  Coffelt®  electrofishing  boat  (Figure  B2).  Fish  were  collected  as  the  boat  was 
maneuvered  through  the  littoral  habitat  in  the  north  basin  of  Falls  Pond  and  were  placed  in  a  live  well  filled 
with  site  water.  Fish  included  in  the  sample  were  removed  from  the  live  well,  placed  in  an  ice-filled  cooler 
and  brought  back  to  the  laboratory  for  sample  processing.  The  remaining  fish  were  released. 

Lengths  and  weights  were  measured  and  fish  were  visually  inspected  for  tumors,  lesions,  or  other 
indications  of  stress  or  disease.  Fish  were  then  filleted  on  glass  cutting  boards,  the  skin  was  removed,  and 
samples  were  prepared  for  freezing.  All  equipment  used  in  the  filleting  process  was  rinsed  in  tap  water  to 
remove  slime,  scales,  and  blood,  then  re-rinsed  twice  in  de-ionized  water  before  and/or  after  each  individual 
fish  or  composite.  Fillets  targeted  for  metals  analyses  were  placed  in  VWR  32  ounce  high-density 
polyethylene  cups  with  covers.  The  opposite  fillets  were  wrapped  in  aluminum  foil  for  %  lipids,  PCB  and 
organochlorine  pesticide  analysis.  In  the  case  of  composite  samples,  three  fillets  from  like-sized  individuals  of 
the  same  species  were  wrapped  together  in  aluminum  foil  or  stored  in  a  single  sample  container.  Samples 
were  tagged  and  frozen  for  subsequent  delivery  to  WES. 

Methods  used  at  WES  for  metals  analysis  include  the  cold  vapor  method  using  a  VGA  hydride  generator  for 
mercury  and  Varian  1475  flame  atomic  absorption  for  all  remaining  metals  (MA  DEP  1994). 
PCB/organochlorine  pesticide  analysis  was  performed  on  a  gas  chromatograph  equipped  with  an  electron 
capture  detector.  Additional  information  on  analytical  techniques  used  at  WES  is  available  from  the 
laboratory. 
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Figure  B2.  Location  of  DEP  DWM  1997  benthic  macroinvertebrate  and  fish  contaminant 
monitoring  stations  in  the  Ten  Mile  River  Basin. 
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LAKES/PONDS 

Synoptic  surveys  of  22  lakes,  ponds,  reservoirs  were  conducted  during  July  and  September  1997. 
Synoptic  surveys  consist  of  taking  observations  from  at  least  one  access  point  on  each  lake  (multiple  access 
points  on  larger  lakes).  At  each  lake,  an  attempt  was  made  to  observe  the  entire  surface  area  to  determine 
the  extent  of  areal  macrophyte  cover. 

At  each  observation  site  the  general  water  quality  was  noted  and  all  aquatic  macrophyteand  wetland  plant 
species  were  recorded  along  with  their  general  abundance  and  an  estimate  of  the  total  percent  areal 
coverage  of  all  species.  Qualitative  macrophyte  observations  were  aided  by  conducting  several  hauls  with  a 
plant  "rake,"  which  was  constructed  by  bolting  two  garden  rakes  back-to-back,  the  handles  cut  to  about  half 
length,  and  then  attached  to  about  a  50'  length  of  rope.  Each  time  the  rake  was  thrown  to  its  maximum 
extension  and  then  retrieved  along  the  lake  bottom.  The  rake  was  thrown  into  the  water  several  times  in 
different  directions  from  the  observation  site  to  provide  more  thorough  coverage. 

Where  possible  (e.g.,  dam  or  dock),  transparency  was  measured  using  a  standard  20-centimeter  diameter 
Secchi  disc  attached  to  a  rope  with  metric  calibrations.  When  Secchi  disc  measurements  were  not  feasible, 
transparency  was  estimated  as  being  above  or  below  1 .2  meters  (based  on  the  4  foot  Secchi  disc  bathing 
beach  standard). 

All  observations  were  recorded  on  standardized  field  sheets.  Assessments  of  trophic  status  and  use 
impairment  were  made  on  site.  Later,  the  assessments  and  supporting  information  will  be  entered  into  the 
US  EPA  Water  Body  System  database.  Data  on  the  presence  of  non-native  plants  were  entered  into  a 
separate  database  intended  for  linking  to  the  Massachusetts  Geographic  Information  System  (MassGIS). 

RESULTS 

SURVEY  CONDITIONS 

To  fulfill  the  assessment  guidance,  information  on  precipitation  (MA  DEM  1998)  and  stream  discharge 
(Socolow  et  al.  1998)  were  analyzed  to  determine  hydrologic  conditions  during  the  water  quality  sampling 
events.  This  review  was  conducted  to  determine  the  streamflow  condition  in  relation  to  the  provisional 
7Q10  low  flow  of  13  cfs  at  the  Ten  Mile  River  USGS  gage  at  East  Providence  (01 109403)  (USGS  1998). 
Additionally,  this  review  was  used  to  determine  whether  the  fecal  coliform  bacteria  data  were 
representative  of  "wet"  or  "dry  weather"  sampling  conditions.  Survey  conditions  are  described  below  for 
each  DWM  sampling  event  reviewed  for  the  assessment. 

1  July  1997 — Just  under  a  tenth  of  an  inch  of  precipitation  was  recorded  five  days  prior  to  the  sampling 
event  (MA  DEM  1 998).  The  daily  mean  stream  discharge  of  the  Ten  Mile  River  USGS  gage  at  East 
Providence  (01 109403)  (Socolow  et  al.  1998)  steadily  declined  over  the  five-day  antecedent  period  prior  to 
the  survey  (from  42  to  26  cfs).  Streamflow  of  the  Ten  Mile  River  was  approximately  two  times  higher  than 
the  estimated  7Q10  flow  of  13  cfs.  Data  from  this  sampling  event  will  be  interpreted  as  being 
representative  of  dry  weather  conditions. 

5  August  1997 — A  tenth  of  inch  of  precipitation  was  recorded  five  days  prior  to  the  survey  (MA  DEM 
1998).  Although  there  was  no  measurable  rainfall  during  the  four  days  prior  to  the  survey,  the  daily  mean 
discharge  of  the  Ten  Mile  River  USGS  gage  at  East  Providence  (01 109403)  (Socolow  et  al.  1998) 
increased  from  16  cfs  on  3  August  to  21  cfs  on  5  August.  The  reason  for  this  increase  is  unknown. 
Streamflow  of  the  Ten  Mile  River  was  1 .6  times  higher  than  the  estimated  7Q10  flow  of  13  cfs.  Data  from 
this  survey  will  be  interpreted  as  dry  weather  conditions. 

3  September  1997 — Just  over  a  half  inch  (0.52)  of  precipitation  was  measured  three  days  prior  to  the 
survey,  while  0.15  inches  of  rain  were  measured  the  following  day  (MA  DEM  1998).  Discharge  in  theTen 
Mile  River  responded  to  the  storm  event,  increasing  from  baseflow  conditions  (approximately  22-24  cfs 
prior  to  precipitation)  to  53  cfs,  followed  by  a  decrease  in  discharge  to  34  cfs  on  the  day  of  sampling 
(Socolow  et  al.  1998).  Streamflow  of  the  Ten  Mile  River  was  approximately  2.6  times  higher  than  the 
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estimated  7Q10  flow  of  13  cfs.   Data  from  this  survey  will  be  interpreted  as  representative  of  wet  weather 
conditions. 

STREAM  WATER  QUALITY  MONITORING 


All  DEP  water  quality  data  is  managed  and  maintained  in  an  Access  Database  (Dallaire,  2000). 
Hydrolab  in-situ  results  are  provided  in  Table  B2.  Bacterial  data  are  provided  in  Table  B3. 


The 


Table  B2.   1997  DEP  DWM  Ten  Mile  River  Basin  in-situ  Hydrolab  data. 

Time     Measurement     Temp  pH  Cond  TDS  DO  SAT        Turb 
(24hr)        Depth  (m)          (°C)             (SU)            (uS/cm)            (g/l)           (mg/l)  (%)        (NTU) 

TEN  MILE  RIVER 

Station:  TM01,  Mile  Point:  22.1 

Description:  downstream  at  Fuller  Street,  Plainville. 


52-0001 

07/01/97 

04:21 

<0.3 

22.1 

6.6 

265 

0.2 

6.5 

74 

- 

52-0022 

07/01/97 

14:21 

<0.3 

24.1 

6.8 

259 

0.2 

7.7 

90 

6 

52-0040 

08/05/97 

04:19 

<0.3 

21.4 

6.8 

209 

0.1 

5.9 

66 

- 

52-0061 

08/05/97 

14:25 

<0.3 

20.8 

6.9 

208 

0.1 

6.7 

74 

2 

52-0082 

09/03/97 

04:26 

<0.3 

21.0 

6.7 

196 

0.1 

5.0 

54 

- 

52-0103 

09/03/97 

14:29 

<0.3 

20.8 

6.7 

205 

0.1 

5.5 

61 

4 

TEN  MILE  RIVER 

Station:  TM04,  Mile  Point:  18.5 

Description:  upstream  at  Route  1  (west  of  inlet  to  Falls  Pond),  North  Attleborough. 


52-0003 

07/01/97 

04:46 

<0.3 

22.1 

6.9 

262 

0.2 

5.8 

65 

- 

52-0024 

07/01/97 

14:40 

<0.3 

25.2 

7.1 

256 

0.2 

7.0 

83 

** 

52-0042 

08/05/97 

04:56 

<0.3 

19.7 

** 

108 

0.07 

6.2 

67 

— 

52-0063 

08/05/97 

14:47 

<0.3 

21.2 

7.0 

148 

0.10 

8.8 

98 

6 

52-0084 

09/03/97 

04:50 

<0.3 

22.4 

7.3 

242 

0.2 

7.7 

86 

- 

52-0105 

09/03/97 

15:00 

<0.3 

21.4 

7.5 

254 

0.2 

8.6 

95 

** 

TEN  MILE  RIVER 

Station:  TM06,  Mile  Point:  16.5 

Description:  immediately  upstream  of  Cedar  Road,  North  Attleborough. 


52-0004 

07/01/97 

05:07 

<0.3 

21.5 

6.7 

239 

0.2 

5.8 

64 

- 

52-0025 

07/01/97 

14:58 

<0.3 

24.8 

6.8 

239 

0.2 

6.3 

75 

7 

52-0043 

08/05/97 

05:13 

<0.3 

18.1 

** 

236 

0.2 

6.9 

72 

— 

52-0064 

08/05/97 

15:15 

<0.3 

19.3 

6.8 

241 

0.2 

7.8 

83 

9 

52-0085 

09/03/97 

05:10 

<0.3 

21.7 

6.9 

234 

0.1 

5.8 

64 

— 

52-0106 

09/03/97 

15:20 

<0.3 

21.1 

7.0 

234 

0.1 

6.9 

76 

17 

TEN  MILE  RIVER 

Station:  TM07,  Mile  Point:  15.8 

Description:  200  yards  downstream  of  Route  95  (off  Woodcock  Lane),  Attleboro. 


52-0006 

07/01/97 

05:24 

<0.3 

18.9 

6.4 

459 

0.3 

5.2 

55 

- 

52-0026 

07/01/97 

15:17 

<0.3 

21.8 

6.8 

547 

0.3 

9.6 

107 

6 

52-0045 

08/05/97 

05:28 

<0.3 

18.5 

** 

645 

0.4 

5.5 

58 

— 

52-0066 

08/05/97 

15:34 

** 

** 

** 

** 

** 

** 

** 

** 

52-0087 

09/03/97 

05:27 

0.6 

20.8 

6.8 

462 

0.3 

5.4 

59 

— 

52-0107 

09/03/97 

15:43 

0.5 

20.7 

7.1 

535 

0.3 

8.8 

97 

** 

TEN  MILE  RIVER 

Station:  TM08A,  Mile  Point:  13.6 

Description:  approximately  20  yards  upstream  of  Olive  Street,  Attleboro. 


52-0007 

07/01/97 

05:46 

<0.3 

23.0 

6.6 

438 

0.3 

4.8 

55 

- 

52-0027 

07/01/97 

15:37 

<0.3 

24.0 

6.7 

441 

0.3 

6.0 

70 

29* 

52-0046 

08/05/97 

05:43 

<0.3 

20.9 

** 

** 

** 

5.3 

58 

— 

52-0067 

08/05/97 

15:54 

** 

** 

** 

** 

** 

** 

** 

** 

52-0088 

09/03/97 

05:46 

0.5 

22.3 

6.8 

407 

0.3 

5.3 

60 

— 

52-0108 

09/03/97 

16:45 

0.3 

21.4 

6.8 

416 

0.3 

6.6 

74 

7 

=  outside  calibrated  range,  **  =  censored  data,  -  =  no  data 
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Table  B2  (continued).   1997  DEP  DWM  Ten  Mile  River  Basin  in-situ  Hydrolab  data. 

Time     Measurement     Temp  pH  Cond  TDS  DO 
(24hr)        Depth  (m)          (°C)             (SU)            (uS/cm)            (g/l)           (mg/l) 

TEN  MILE  RIVER 

Station:  TM11,  Mile  Point:  11.5 

Description:  off  the  upstream  side  of  the  Tiffany  Street  bridge,  Attleboro. 

52-0017        07/01/97       05:58  <0.3  23.9  7.0  401  0.3  6.0 

52-0035        07/01/97       15:26  <0.3  25.9  7.0  403  0.3  6.8 

52-0056        08/05/97       05:27  <0.3  22.8  7.0  474  0.3  5.7 

52-0077        08/05/97       15:23  0.4  23.4  7.0  483  0.3  7.3 

52-0098        09/03/97       06:11  <0.3  22.4  7.0  424  0.3  6.1 

52-0116        09/03/97       15:26 CM 2Z4 7_2 418 03 7_3_ 

TEN  MILE  RIVER 

Station:  TM12,  Mile  Point:  6.6 

Description:  200  yards  downstream  of  Bridge  Street  (between  Old  Mill  apartment  -  upstream  of  railroad  - 

Read  Street),  Attleboro. 

52-0016        07/01/97       05:37  <0.3  24.1  6.8  359  0.2  6.9 

52-0034        07/01/97       15:14  <0.3  24.7  6.8  369  0.2  7.0 

52-0055        08/05/97       05:14  <0.3  21.7  6.9  412  0.3  6.9 

52-0076        08/05/97       15:10  0.3  22.2  6.8  411  0.3  8.0 

52-0097        09/03/97       05:51  <0.3  22.6  7.0  402  0.3  7.0 

52-0115        09/03/97       15:14 0_4 22_8 7_2 408  0.3 7_5 

TEN  MILE  RIVER 

Station:  TM13,  Mile  Point:  5.8 

Description:  off  the  downstream  side  of  the  Pond  Street  bridge,  Seekonk. 

52-0013        07/01/97       04:53  <0.3  23.6  6.7  366  0.2  4.8 

52-0032        07/01/97       14:51  0.3  27.4  7.0  371  0.2  8.5 

52-0052        08/05/97       04:45  <0.3  21.8  6.8  423  0.3  5.5 

52-0073        08/05/97       14:45  0.4  22.8  6.8  424  0.3  7.5 

52-0094        09/03/97       05:07  0.3  21.7  6.8  399  0.3  5.0 

52-0113        09/03/97       14:52 0_6 22_6 7_0 396 0_3 7_4_ 

TEN  MILE  RIVER 

Station:  TM14,  Mile  Point:  4.3 

Description:  off  the  upstream  side  of  the  Central  Avenue  bridge,  Pawtucket,  Rhode  Island. 

52-0012        07/01/97       04:19  <0.3  21.9  6.8  542  0.3  5.7 

52-0031        07/01/97       14:41  <0.3  25.0  7.1  583  0.4  8.8 

52-0051        08/05/97       04:33  <0.3  21.1  6.9  671  0.4  5.4 

52-0072        08/05/97       14:31  0.5  21.1  7.0  756  0.5  9.2 

52-0093        09/03/97       04:51  <0.3  21.1  6.8  538  0.3  5.6 

52-0112        09/03/97       14:41 0_4 21_6 7J 599 0_4 8_5_ 

COLES  BROOK 

Station:  CB01,  Mile  Point:  0.3 

Description:  upstream/east  at  Route  152,  Seekonk. 

52-0011        07/01/97 

52-0030        07/01/97  **  ** 

52-0050        08/05/97  -  Not  enough  flow  to  take  sample 

52-0071        08/05/97  -  Not  enough  flow  to  take  sample 

52-0092        09/03/97       04:32  <0.3  21.9  6.6  94  0.06  5.4 

52-0111        09/03/97       14:27 0_4 2_L6 67 97  0.06 5_5_ 

SEVENMILE  RIVER 

Station:  SM00,  Mile  Point:  5.6 

Description:  off  the  downstream/south  side  of  the  Draper  Avenue  bridge,  North  Attleborough. 

52-0019        07/01/97       07:01  <0.3  18.2  6.6  537  0.3  5.8 

52-0037        07/01/97       15:53  <0.3  22.0  6.6  529  0.3  6.7 

52-0058        08/05/97       05:53  <0.3  17.6  6.5  235  0.2  5.7 

52-0079        08/05/97       15:46  <0.3  19.0  6.4  418  0.3  6.2 

52-0100        09/03/97       06:56  <0.3  22.1  6.6  106  0.07  7.3 

52-0118        09/03/97       15:49 0_3 22_3 6_8 104 O07 7_9_ 

*  =  outside  calibrated  range,  **  =  censored  data,  -  =  no  data 


SAT 

(%) 


Turb 
(NTU) 


70 

9 

82 

- 

65 

3 

85 

— 

69 

4 

83 

- 

southeast  of 

80 

18 

83 

— 

77 

2 

91 

- 

79 

6 

86 

— 

55 

12 

106 

— 

61 

4 

86 

- 

56 

3 

84 

— 

63 

4 

105 

— 

60 

3 

102 

- 

62 

9 

95 

~ 

60 
62 


60 
75 
59 
66 
82 
89 


16 
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Table  B2  (continued).   1997  DEP  DWM  Ten  Mile  River  Basin  in-situ  Hydrolab  data. 


Time     Measurement     Temp 
(24hr)        Depth  (m)  (°C) 


PH 

Cond 

TDS 

DO 

SAT 

Turb 

(SU) 

(uS/cm) 

(g/i) 

(mg/l) 

(%) 

(NTU) 

SEVENMILE  RIVER 

Station:  SM01,  Mile  Point:  0.5 

Description:  upstream/northwest  of  County  Street,  Attleboro. 


52-0015 

07/01/97 

05:16 

<0.3 

18.0 

6.4 

321 

0.2 

6.3 

65 

18 

52-0033 

07/01/97 

15:03 

0.3 

19.0 

6.4 

321 

0.2 

6.9 

73 

— 

52-0054 

08/05/97 

05:01 

<0.3 

17.6 

6.4 

299 

0.2 

6.0 

62 

7 

52-0075 

08/05/97 

14:57 

0.4 

17.9 

6.3 

269 

0.2 

6.5 

68 

- 

52-0096 

09/03/97 

05:28 

<0.3 

18.4 

6.5 

332 

0.2 

6.6 

68 

5 

52-0114 

09/03/97 

15:03 

0.3 

18.0 

6.5 

333 

0.2 

7.0 

72 

- 

FOURMILE  BROOK 

Station:  FM01,  Mile  Point:  0.4 

Description:  downstream/south  at  West  Street,  Attleboro. 


52-0018 

07/01/97 

06:38 

<0.3 

14.5 

6.7 

202 

0.1 

7.7 

74 

10 

52-0036 

07/01/97 

15:41 

<0.3 

19.3 

7.0 

203 

0.1 

8.8 

94 

— 

52-0057 

08/05/97 

05:41 

<0.3 

23.4 

7.0 

204 

0.1 

7.4 

85 

3 

52-0078 

08/05/97 

15:34 

<0.3 

23.8 

6.9 

206 

0.1 

7.6 

89 

- 

52-0099 

09/03/97 

06:38 

<0.3 

22.6 

7.0 

201 

0.1 

7.5 

85 

9 

52-0117 

09/03/97 

15:38 

<0.3 

21.5 

6.7 

221 

0.1 

6.3 

70 

~ 

SPEEDWAY  BROOK 

Station:  SW01,  Mile  Point:  0.01 

Description:  off  the  upstream/east  side  of  the  Route  152  bridge,  Attleboro. 


52-0020 

07/01/97 

06:17 

<0.3 

18.3 

6.7 

395 

0.3 

4.6 

48 

72* 

52-0038 

07/01/97 

16:10 

<0.3 

22.2 

6.8 

397 

0.3 

6.1 

69 

— 

52-0059 

08/05/97 

06:12 

<0.3 

20.9 

6.6 

172 

0.1 

4.9 

54 

8 

52-0080 

08/05/97 

16:05 

<0.3 

20.4 

6.5 

139 

0.09 

6.2 

68 

- 

52-0101 

09/03/97 

07:22 

<0.3 

20.9 

7.0 

426 

0.3 

5.3 

58 

** 

52-0119 

09/03/97 

16:08 

<0.3 

20.3 

7.1 

424 

0.3 

5.7 

62 

- 

BUNGAY  RIVER 

Station:  BG01,  Mile  Point:  4.7 

Description:  approximately  100  feet  downstream/south  of  West  Street  (Bungay  Road),  North  Attleborough  (Two  feet 

above  fish  hatchery  outfall). 


52-0008 

07/01/97 

06:10 

<0.3 

19.3 

6.4 

** 

** 

4.5 

47 

- 

52-0028 

07/01/97 

16:01 

<0.3 

21.4 

6.5 

** 

** 

7.3 

81 

10 

52-0047 

08/05/97 

06:06 

<0.3 

18.0 

** 

225 

0.1 

4.6 

48 

— 

52-0068 

08/05/97 

16:14 

<0.3 

21.6 

6.7 

227 

0.1 

8.5 

95 

5 

52-0089 

09/03/97 

06:09 

<0.3 

18.3 

6.4 

233 

0.1 

4.7 

48 

— 

52-0109 

09/03/97 

16:18 

<0.3 

19.9 

6.7 

233 

0.1 

8.3 

90 

16 

Pipe/Discharge  to  BUNGAY  RIVER 

Station:  MA0005398,  Mile  Point:  4.69 

Description:  outlet  of  North  Attleborough  National  Fish  Hatchery  discharge  pipe,  North  Attleborough  (Two  feet  below  Station 

BG01). 

52-0126        09/03/97       06:19  <0.3  12.8         •      6.3  288  0.2  8.7  81 

52-0127        09/03/97       16:26 ** " **  ** " ** ' 

BUNGAY  RIVER 

Station:  BG02,  Mile  Point:  1.2 

Description:  upstream/north  at  Holden  Street,  Attleboro. 


52-0009 

07/01/97 

06:31 

<0.3 

24.0 

6.5 

274 

0.2 

5.2 

60 

— 

52-0029 

07/01/97 

16:20 

<0.3 

26.1 

7.0 

271 

0.2 

11.3 

137 

11 

52-0048 

08/05/97 

06:27 

<0.3 

22.8 

** 

265 

0.2 

5.8 

66 

— 

52-0069 

08/05/97 

16:33 

<0.3 

24.7 

6.9 

262 

0.2 

8.0 

94 

6 

52-0090 

09/03/97 

06:35 

0.4 

22.1 

6.7 

270 

0.2 

6.7 

75 

— 

52-0110 

09/03/97 

16:01 

<0.3 

22.3 

7.0 

273 

0.2 

9.2 

104 

10 

=  outside  calibrated  range,  **  =  censored  data,  -  =  no  data 
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Table  B2  (continued).   1997  DEP  DWM  Ten  Mile  River  Basin  in-situ  Hydrolab  data. 

Time     Measurement     Temp  pH  Cond  TDS  DO  SAT        Turb 
(24hr)        Depth  (m)          (°C)             (SU)            (uS/cm)            (g/l)           (mg/l)  (%)        (NTU) 

SCOTTS  BROOK 

Station:  SB01,  Mile  Point:  0.4 

Description:  off  the  upstream/west  side  of  the  Broadway  bridge,  North  Attleborough. 

52-0002        07/01/97  --  Not  enough  flow  to  take  sample 

52-0023       07/01/97  -  Not  enough  flow  to  take  sample 

52-0062       08/05/97  -  Not  enough  flow  to  take  sample 

52-0041        08/05/97       04:42  <0.3  19.3  **  41  0.03  7.8  83 

52-0083        09/03/97  -  Not  enough  flow  to  take  sample 

-  52-0104        09/03/97 -- Not  enough  flow  to  take  sample - -- - 

*  =  outside  calibrated  range,  **  =  censored  data,  --  =  no  data 


Table  B3.   1997  DEP  DWM  Ten  Mile  River  Basin  bacteria  data.  Units  in  colonies/100  ml. 

Time  FECAL  E-COLI         ENTEROCOCCUS        AEROMONAS 

(24hr) 

TEN  MILE  RIVER 

Station:  TM01,  Mile  Point:  22.1 

Description:  downstream  at  Fuller  Street,  Plainville. 

52-0001  07/01/97  4:21  40  20  40  1,100,000 

52-0040  08/05/97  4:19 

52-0082 09/03/97  4:26 <20 <20 -- - 

TEN  MILE  RIVER 

Station:  TM04,  Mile  Point:  18.5 

Description:  upstream  at  Route  1  (west  of  inlet  to  Falls  Pond),  North  Attleborough. 

52-0003  07/01/97  4:46  440  440  740  1,200,000 

52-0042  08/05/97  4:56 

52-0084 09/03/97  4:50 1,200 480 -- - 

TEN  MILE  RIVER 

Station:  TM06,  Mile  Point:  16.5 

Description:  immediately  upstream  of  Cedar  Road,  North  Attleborough. 


52-0004 

52-0005 

07/01/97 

5:07 

160 

100 

.  280 

1,200,000 

52-0005 

52-0004 

07/01/97 

5:07 

180 

60 

220 

120,000 

52-0043 

52-0044 

08/05/97 

5:13 

** 

— 

— 

— 

52-0044 

52-0043 

08/05/97 

5:13 

** 

— 

— 

— 

52-0085 

52-0086 

09/03/97 

5:10 

60 

80 

— 

- 

52-0086 

52-0085 

09/03/97 

5:10 

60 

60 

- 

- 

TEN  MILE  RIVER 

Station:  TM07,  Mile  Point:  15.8 

Description:  200  yards  downstream  of  Route  95  (off  Woodcock  Lane),  Attleboro. 

52-0006  07/01/97  5:24  100  40  140  1,700,000 

52-0045  08/05/97  5:28 

52-0087 09/03/97  5:27 360 22(3 -- » 

*  =  interference  **  =  missing/censored  data  --  =  no  data 
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Table  B3  (continued).   1997  DEP  DWM  Ten  Mile  River  Basin  bacteria  data.  Units  in  colonies/100  ml. 


Time 
(24hr) 


FECAL 


E-COLI         ENTEROCOCCUS        AEROMONAS 


TEN  MILE  RIVER 

Station:  TM08A,  Mile  Point:  13.6 

Description:  approximately  20  yards  upstream  of  Olive  Street,  Attleboro. 

52-0007  07/01/97  5:46  320 

52-0046  08/05/97  5:43 

52-0088  09/03/97  5:46  320 


160 
280 


220 


800,000 


TEN  MILE  RIVER 

-  Station:  TM11,  Mile  Point:  11.5 
Description:  off  the  upstream  side  of  the  Tiffany  Street  bridge,  Attleboro. 
52-0017  07/01/97  5:58  80 

52-0056  08/05/97  5:22 

52-0098  09/03/97  6:11  20 


40 

20 


80 


1,700,000 


TEN  MILE  RIVER 

Station:  TM12,  Mile  Point:  6.6 

Description:  200  yards  downstream  of  Bridge  Street  (between  Old  Mill  apartment  -  upstream  of  railroad  -  southeast  of 

Read  Street),  Attleboro. 

52-0016  07/01/97  5:37  120  100  100  1,500,000 

52-0055  08/05/97  5:12 

52-0097  09/03/97  5:49  160  120 


TEN  MILE  RIVER 

Station:  TM13,  Mile  Point:  5.8 

Description:  off  the  downstream  side  of  the  Pond  Street  bridge,  Seekonk. 


52-0013 

52-0014 

07/01/97 

4:53 

240 

120 

240 

1,500,000 

52-0014 

52-0013 

07/01/97 

4:53 

240 

100 

80 

1,000,000 

52-0052 

52-0053 

08/05/97 

4:40 

** 

— 

— 

— 

52-0053 

52-0052 

08/05/97 

4:40 

** 

— 

— 

— 

52-0094 

52-0095 

09/03/97 

5:07 

240 

120 

— 

— 

52-0095 

52-0094 

09/03/97 

5:07 

240 

100 

- 

- 

TEN  MILE  RIVER 

Station:  TM14,  Mile  Point:  4.3 

Description:  off  the  upstream  side  of  the  Central  Avenue  bridge,  Pawtucket,  Rhode  Island. 

52-0012  07/01/97  4:19  360  200  160 

52-0051  08/05/97  4:30 

52-0093 09/03/97  4:51 400 240 -- 

COLES  BROOK 

Station:  CB01,  Mile  Point:  0.3 

Description:  upstream/east  at  Route  152,  Seekonk. 

52-0011  07/01/97  3:51 

52-0050  08/05/97 

52-0071  08/05/97 

52-0092  09/03/97  4:32 


1,200,000 


180  80  10,000 

Noi  enough  flow  to  take  sample — 

A/of  enough  flow  to  take  sample — 

1,000  1,000 


1,000,000 


=  interference 


=  missing/censored  data 


=  no  data 
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Table  B3  (continued).   1997  DEP  DWM  Ten  Mile  River  Basin  bacteria  data.  Units  in  colonies/100  ml. 


Time 
(24hr) 


FECAL 


E-COLI 


ENTEROCOCCUS        AEROMONAS 


SEVENMILE  RIVER 

Station:  SMOO,  Mile  Point:  5.6 

Description:  off  the  downstream/south  side  of  the  Draper  Avenue  bridge,  North  Attleborough. 

52-0019  07/01/97  7:01  100  120  280  300,000 

52-0058  08/05/97  5:50 

52-0100  09/03/97  6:56  520  400 


SEVENMILE  RIVER 

Station:  SM01,  Mile  Point:  0.5 

Description:  upstream/northwest  of  County  Street,  Attleboro. 

52-0015  07/01/97  5:16  700 

52-0054  08/05/97  5:00 

52-0096  09/03/97  5:28  360 


400 
300 


160 


600,000 


FOURMILE  BROOK 

Station:  FM01,  Mile  Point:  0.4 

Description:  downstream/south  at  West  Street,  Attleboro. 
52-0018  07/01/97  6:38 

52-0057  08/05/97  5:36 

52-0099  09/03/97  6:38 


40 


40 


20 
80 


180 


700,000 


SPEEDWAY  BROOK 

Station:  SW01,  Mile  Point:  0.01 

Description:  off  the  upstream/east  side  of  the  Route  152  bridge,  Attleboro. 

52-0020  07/01/97  6:17  520 

52-0059  08/05/97  6:10 

52-0101  09/03/97  7:22  720 


280 


420 


460 


1,300,000 


BUNGAY  RIVER 

Station:  BG01,  Mile  Point:  4.7 

Description:  approximately  100  feet  downstream/south  of  West  Street  (Bungay  Road),  North  Attleborough  (two  feet 

above  fish  hatchery  outfall). 

52-0008  07/01/97  6:10  260  200  220 

52-0047  08/05/97  6:06 

52-0089  09/03/97  6:09  240  80 


690,000 


BUNGAY  RIVER 

Station:  BG02,  Mile  Point:  1.2 

Description:  upstream/north  at  Holden  Street,  Attleboro. 
52-0009  07/01/97  6:31 

52-0048  08/05/97  6:27 

52-0090  09/03/97  6:35 


60 


100 


40 
40 


20 


750,000 


SCOTTS  BROOK 

Station:  SB01,  Mile  Point:  0.4 

Description:  off  the  upstream/west  side  of  the  Broadway  bridge,  North  Attleborough. 


52-0002 

07/01/97 

52-0023 

07/01/97 

52-0062 

08/05/97 

52-0041 

08/05/97 

52-0083 

09/03/97 

52-0104 

09/03/97 

=  interference 

**  =  missing/cen 

Not  enough  flow  to  take  sample 

Not  enough  flow  to  take  sample 

Not  enough  flow  to  take  sample 


** 


4:42 


Not  enough  flow  to  take  sample- 
Not  enough  flow  to  take  sample- 


=  no  data 
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BENTHIC  MACROINVERTEBRATES  AND  HABITAT  ASSESSMENTS 

A  list  of  the  macroinvertebrate  biomonitoring  station  locations  for  the  1997  Ten  Mile  River  Basin  survey  is 
provided  in  Table  B4.  Sampling  locations  are  shown  in  Figure  B2.  The  taxonomic  list  of 
macroinvertebrates  collected  at  each  sampling  station  is  provided  in  Table  B5.   Included  in  this  list  are 
total  organism  counts,  and  the  functional  feeding  group  (FG)  and  tolerance  value  (TV)  of  each  taxon. 


Table  B4.  List  of  macroinvertebrate  biomonitoring  station  locations  for  the  1997  Ten  Mile  River  Basin 
biomonitoring  survey,  including  station  number,  station  description,  survey  date,  and  sampling  protocol 
used. 


STATION 


SITE  DESCRIPTION 


SAMPLING 
DATE 


SAMPLING 
METHOD 


TM01  Ten  Mile  River,  downstream  from  Fuller  St.,  Plainville,  MA 

TM02  Ten  Mile  River,  downstream  from  West  Bacon  St., 

Plainville,  MA 
TM04  Ten  Mile  River,  upstream  from  Route  1,  N.  Attleboro,  MA 

TM06  Ten  Mile  River,  upstream  from  N.  Attleborough  WWTP, 

Attleboro 
TM06a  Ten  Mile  River,  downstream  from  N.  Attleborough  WWTP, 

Attleboro 
TM1 1  Ten  Mile  River,  downstream  from  Tiffany  St.,  Attleboro,  MA 

TM14  Ten  Mile  River,  downstream  from  Central  Av.,  Seekonk, 

MA 
SMOO  Sevenmile  River,  upstream  from  Draper  Av.,  N. 

Attleborough,  MA 

SW01 M  Speedway  (Thatcher)  Brook,  downstream  from  Dexter  St., 

Attleboro,  MA 
FM01  Fourmile  Brook,  between  Greenfield  and  West  St., 

Attleboro,  MA 


9  Sept.  1997 
9  Sept.  1997 

RBPIII 
RBPIII 

9  Sept.  1997 
9  Sept.  1997 

RBPIII 
RBPIII 

9  Sept.  1997 

RBPIII 

10  Sept.  1997 
17  Sept.  1997 

RBPIII 
RBPIII 

10  Sept.  1997 

RBPIII 

17  Sept.  1997 

RBPIII 

10  Sept.  1997 

Qualitative 
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Table  B5.  Species-level  taxa  list  and  counts,  functional  feeding  groups  (FG),  and  tolerance  values  (TV)  for 
macroinvertebrates  collected  from  stream  sites  in  the  Ten  Mile  River  Basin  between  9  and  17  September 
1997.  Sampling  stations  were  in:  Sevenmile  River  (SMOO);  Speedway  Brook  (SW01M);  Ten  Mile  River 


(TM01,  TM02,  TM04,  TM06,  TMO 

6a,  TM 

11," 

l~M14) 

;  and  F 

ourmi 

e  Bro 

ok(F 

V101). 

TAXON 

FG1 

TV2 

SMOO 

SW01M 

TM01 

TM02 

TM04 

TM06 

TM06A 

TM11 

TM14 

FM013 

Hydrobiidae 

SC 

8 

5 

Lymnaeidae 

GC 

6 

1 

Physidae 

GC 

8 

1 

2 

1 

Planorbidae 

SC 

6 

3 

Pisidiidae 

FC 

6 

23 

2 

4 

10 

22 

Lumbricina 

GC 

8 

1 

2 

1 

X 

Tubificidae  (w/o  capilliform  chaetae) 

GC 

10 

2 

2 

33 

9 

Tubificidae  (with  capilliform  chaetae) 

GC 

10 

1 

2 

Aulodrilus  pluriseta 

GC 

8 

3 

Naididae 

GC 

9 

X 

Nais  behningi 

GC 

6 

1 

Nais  communis 

GC 

8 

1 

13 

Nais  variabilis 

GC 

10 

1 

Lumbriculus  sp. 

GC 

8 

10 

5 

1 

6 

1 

Erpobdellidae 

PR 

8 

1 

Caecidotea  communis 

GC 

8 

1 

45 

X 

Gammarus  sp. 

GC 

6 

6 

40 

23 

X 

Hyalella  azteca 

GC 

8 

22 

2 

1 

Hydracarina 

PR 

6 

1 

Baetidae 

GC 

4 

1 

Baetis  sp. 

GC 

6 

6 

2 

Heptageniidae 

SC 

4 

2 

Stenonema  sp. 

SC 

3 

1 

Eurylophella  sp. 

GC 

2 

1 

Leptophlebiidae 

GC 

2 

1 

Boyeria  sp. 

PR 

2 

X 

Calopterygidae 

PR 

5 

1 

Coenagrionidae 

PR 

9 

1 

Leucthdae 

SH 

1 

1 

Sialis  sp. 

PR 

8 

X 

Corydalus  sp. 

PR 

6 

1 

Nigronia  sp. 

PR 

6 

1 

2 

X 

Trichoptera 

GC 

5 

1 

Chimarra  sp. 

FC 

3 

1 

10 

11 

16 

18 

X 

Functional  Feeding  Group  (FG)  lists  the  primary  feeding  habit  of  each  species  and  follows  the  abbreviations:  SH- 
Shredder;  GC-Gathering  Collector;  FC-Filtering  Collector;  SC-Scraper;  PR-Predator. 

2Tolerance  Value  (TV)  is  an  assigned  value  used  in  the  calculation  of  the  biotic  index.  Tolerance  values  range  from  0 
for  organisms  very  intolerant  of  organic  pollution  to  10  for  organisms  very  tolerant. 

Sampling  at  this  station  was  qualitative  only.  An  "x"  indicates  taxon  presence. 
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Table  B5  (continued).  Species-level  taxa  list  and  counts,  functional  feeding  groups  (FG),  and  tolerance 
values  (TV)  for  macroinvertebrates  collected  from  stream  sites  in  the  Ten  Mile  River  Basin  between  9  and 
17  September  1997.  Sampling  stations  were  in:  Sevenmile  River  (SMOO);  Speedway  Brook  (SW01M); 
Ten  Mile  River  (TM01 ,  TM02,  TM04,  TM06,  TM06a,  TM1 1 ,  TM14);  and  Fourmile  Brook  (FM01 ). 


TAXON 

FG1 

TV2 

SMOO 

SW01 
M 

TM01 

TM02 

TM04 

TM06 

TM06A 

TM11 

TM14 

FM013 

type  sp. 

sc 

3 

1 

Hydropsychidae 

FC 

4 

1 

6 

2 

1 

2 

2 

3 

4 

Cheumatopsyche  sp. 

FC 

7 

1 

1 

2 

3 

14 

13 

4 

2 

15 

X 

Hydropsyche  betteni  gr. 

FC 

8 

1 

55 

9 

10 

1 

18 

3 

24 

33 

X 

Hydropsyche  morosa  gr. 

FC 

6 

2 

Limnephilidae 

SH 

4 

X 

Ceraclea  sp. 

GC 

3 

5 

1 

Oecetis  sp. 

PR 

6 

1 

Thaenodes  sp. 

SH 

6 

X 

Setodes  sp. 

GC 

1 

1 

Oulimnius  sp. 

SC 

2 

5 

Oulimnius  latiusculus 

SC 

2 

3 

Promoresia  sp. 

SC 

2 

2 

Stenelmis  sp. 

SC 

5 

5 

11 

10 

23 

14 

Stenelmis  crenata 

SC 

5 

2 

Antocha  sp. 

GC 

5 

2 

1 

Tipula  sp. 

SH 

8 

1 

Simulium  sp. 

FC 

4 

1 

4 

15 

11 

2 

Tanypodinae 

PR 

7 

2 

Conchapelopia  sp. 

PR 

9 

1 

3 

1 

2 

Krenopelopia  sp. 

PR 

7 

1 

Larsia  sp. 

PR 

7 

1 

Natarsia  sp. 

PR 

10 

1 

Thienemannimyia  gr. 

PR 

6 

12 

1 

Thienemannimyia  sp. 

PR 

6 

1 

Zavrelimyia  sp. 

PR 

8 

1 

Diamesinae 

GC 

2 

1 

Diamesa  sp. 

GC 

8 

1 

1 

Corynoneura  sp. 

GC 

6 

1 

1 

Cricotopus  sp. 

SH 

7 

1 

4 

Cricotopus  bicinctus 

SH 

7 

3 

1 

1 

Cricotopus  tremulus 

SH 

7 

1 

Diplocladius  sp. 

GC 

8 

1 

1 

Metriocnemus  sp. 

GC 

5 

1 

Parametriocnemus  sp. 

GC 

4 

1 

5 

1 

Rheocricotopus  sp. 

GC 

6 

2 

functional  Feeding  Group  (FG)  lists  t 

ie  pri 

mar\ 

'  feedir 

iq  habi 

of  ea 

ch  sp< 

acies  ; 

and  fo 

lows  th 

e  abbi 

•eviatic 

)ns:  SH- 

Shredder;  GC-Gathering  Collector;  FC-Filtering  Collector;  SC-Scraper;  PR-Predator. 

Tolerance  Value  (TV)  is  an  assigned  value  used  in  the  calculation  of  the  biotic  index.  Tolerance  values  range  from  0 
for  organisms  very  intolerant  of  organic  pollution  to  10  for  organisms  very  tolerant. 

Sampling  at  this  station  was  qualitative  only.  An  "x"  indicates  taxon  presence. 
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Table  B5  (continued).  Species-level  taxa  list  and  counts,  functional  feeding  groups  (FG),  and  tolerance 
values  (TV)  for  macroinvertebrates  collected  from  stream  sites  in  the  Ten  Mile  River  Basin  between  9  and 
17  September  1997.  Sampling  stations  were  in:  Sevenmile  River  (SMOO);  Speedway  Brook  (SW01M); 


ren  Mile  River  (TM01,  TM02,  TM04 

,  TM06,  TM06a 

,  TMV 

,TM 

14);  and  Fo 

urmile 

Brook 

(FM01). 

TAXON 

FG1 

TV2 

SMOO 

SW01 
M 

TM01 

TM02 

TM04 

TM06 

TM06A 

TM11 

TM14 

FM013 

Symposiocladius  lignicola 

SH 

5 

1 

Tvetenia  bavarica  gr. 

GC 

5 

2 

2 

Tvetenia  vitracies  gr. 

GC 

5 

2 

Chironomus  sp 

GC 

10 

1 

Microtendipes  pedellus  gr. 

FC 

6 

6 

Phaenopsectra  sp. 

SC 

7 

1 

1 

Polypedilum  sp 

SH 

6 

1 

1 

Polypedilum  convictum 

SH 

5 

3 

2 

8 

Polypedilum  fallax  gr. 

SH 

6 

4 

Polypedilum  illinoense 

SH 

9 

2 

2 

Polypedilum  scalaenum 

SH 

9 

1 

Stictochironomus  sp. 

GC 

7 

1 

Paratanytarsus  sp. 

FC 

8 

Rheotanytarsus  distinctissimus  gr. 

FC 

6 

6 

Rheotanytarsus  exiguus  gr. 

FC 

6 

13 

1 

2 

Tanyiarsus  sp. 

FC 

7 

1 

1 

3 

1 

Tanytarsus/Micropsectra  sp. 

GC 

4 

1 

Empididae 

PR 

6 

X 

Hemerodromia  sp. 

PR 

6 

13 

3 

1 

2 

TOTAL 

98 

96 

99 

93 

91 

107 

95 

106 

105 

Functional  Feeding  Group  (FG)  lists  t 

ie  pri 

man, 

'  feedir 

ig  habi 

t  of  ea 

ch  sp 

5cies  < 

and  fo 

lows  the  abbreviations:  SH 

Shredder;  GC-Gathering  Collector;  FC-Filtering  Collector;  SC-Scraper;  PR-Predator. 

2Tolerance  Value  (TV)  is  an  assigned  value  used  in  the  calculation  of  the  biotic  index.  Tolerance  values  range  from  0 

for  organisms  very  intolerant  of  organic  pollution  to  10  for  organisms  very  tolerant. 

3Sampling  at  this  station  was  qualitative  only.  An  "x"  indicates  taxon  presence. 

Summary  tables  of  the  RBP  III  data  analyses,  including  biological  metric  calculations,  metric  scores  and 
impairment  scores  are  included  in  Tables  B6  through  B8.  Habitat  assessment  scores  for  each  station  are 
also  included  in  the  data  analysis  summary  tables.  Table  B9  provides  a  more  detailed  summary  of  the 
habitat  evaluations  for  each  biomonitoring  station.  Scores  for  individual  habitat  parameters  are  included 
as  well  as  the  total  habitat  assessment  score.  Results  of  these  analyses  are  discussed  within  the  segment 
summaries  in  the  body  of  this  report. 
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Table  B8.  Summary  of  RBP  III  data  analysis  for  macroinvertebrate  communities  sampled  at  2  stations  in 
the  Ten  Mile  River  Basin  on  9  September  1997.  Seven  biological  metrics  were  calculated  and  scored  (in 
italics)  for  taxa  collected  at  each  station.  Scores  for  the  downstream  study  station  (TM06a)  were  then 
totaled  and  compared  to  the  upstream  reference  station  (TM06).  The  percent  comparability  to  the 
reference  station  yields  a  final  impairment  score  for  the  study  site. 


Station  # 

TM06 

TM06A 

Stream,  description 

Ten  Mile  River,  upstream  from 
North  Attleborough  WWTP 

Ten  Mile  River,  downstream  from 
North  Attleborough  WWTP 

Habitat  Score 

144 

128 

Taxa  Richness 

18 

6 

15 

6 

Biotic  Index 

5.86 

6 

7.35 

4 

EPT  Index 

5 

6 

2 

0 

EPT/Chironomidae 

2.13 

6 

1.67 

6 

Scrapers/Filterers 

0.19 

6 

0.45 

6 

%  Dominant  Taxon 

17% 

6 

.  47% 

0 

Community  Similarity 

100% 

6 

22% 

0 

Total  Metric  Score 

42 

22 

%  Comparability  To  Reference 
Station 

52% 

Biological  Condition  -Degree 
Impairment 

REFERENCE  STATION 
(upstream) 

SLIGHT/MODERATE 

Table  B9.  Habitat  assessment  summary  for  the  10  macroinvertebrate  stations  sampled  during  the  1997  Ten  Mile 
River  Basin  survey.  For  those  primary  parameters,  scores  ranging  from  16-20  =optimal;  1 1-15  =suboptimal;  6-10 
=marginal;  0-5  =poor.  For  those  secondary  parameters,  scores  ranging  from  9-10  =optimal;  6-8  =suboptimal;  3-5 
=marginal;  0-2  =poor. 
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14 

1 

Epifaunal  Substrate 
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18 

11 

16 

18 

11 

Embeddedness 

12 

13 

18 

12 

16 

11 

11 

11 

8 

7 

Channel  Alteration 

15 

11 

16 

15 

12 

15 

17 

15 

14 

12 

Sediment  Deposition 

11 

3 

16 

11 

18 

6 

6 

11 

12 

15 

Velocity-Depth  Combinations 

15 

11 

3 

12 

5 

17 

13 

11 

14 

5 

Channel  Flow  Status 

20 

15 

1 

11 

18 

19 

20 

19 

19 

19 
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9 
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10 
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2 

10 

Bank  Stability 

10 
10 

9 
7 

10 
10 

10 
10 

10 
10 

9 
8 

10 
6 

7 
10 

8 

10 

5 
10 

Riparian  Vegetative  Zone  Width 

10 
8 

10 
2 

6 
9 

2 

1 

2 

3 

10 
2 

10 
0 

4 
1 

9 
9 

1 
3 

Total  Score 

165 

111 

130 

130 

137 

144 

122 

136 

155 

101 
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PERIPHYTON 

The  periphyton  population  and  abundance  data  summarized  in  Table  B1 1  afforded  a  qualitative 
assessment  of  in-stream  water  quality  and  habitats  (MA  DEP  1997a).  The  information  described  is  critical 
for  the  determination  of  dominance  in-stream.  However,  dominance  alone  does  not  provide  all  the 
information  necessary  to  evaluate  the  impacts  of  algal  growth  on  a  stream.  Information  on  the  habitat  and 
on  the  algal  coverage  is  also  helpful.  Current  field  collection  methods  do  not  include  a  quantitative 
assessment  of  algal  cover.  Any  indication  of  the  extent  of  algal  cover  in  a  particular  reach  is  based  on  an 
estimate  made  during  the  habitat  assessment.  Areas  with  extensive  algal  growth  are  certainly  identified  in 
this  manner,  but  areas  in  transition  maybe  overlooked.  This  does  limit  the  usefulness  of  the  data; 
therefore,  the  analysis  is  limited  to  general  comments  regarding  a  particular  site.  Comparative 
observations  with  other  streams  and  habitats  may  also  be  described. 

FISH  POPULATION 

Results  from  the  1997  fish  population  survey  are  presented  in  Table  B10  (MA  DEP  1997b). 

FISH  TOXICS 

Sampling  in  the  north  basin  of  Falls  Pond  resulted  in  the  collection  of  largemouth  bass  Micropterus 
salmoides,  white  perch  Morone  americana,  and  black  crappie  Pomoxis  nigromaculatus.  Species,  length, 
and  weight  data  (MA  DEP  1997c)  is  provided  in  Table  B12.  Lead,  arsenic  and  cadmium  concentrations 
were  below  method  detection  limits  (Table  B12)  (Pb=<0.140  mg/Kg,  As=<0.040  mg/Kg,  and  Cd=<0.020 
mg/Kg)  in  all  samples  analyzed.  Selenium  and  mercury  were  detected  in  all  samples  analyzed.  Mercury 
ranged  from  0.145  mg/Kg  in  a  three  fish  composite  of  black  crappie  (Nfpf97-7-9)  to  0.300  mg/Kg  in  a 
three  fish  composite  of  largemouth  bass  (Nfpf97-1-3).  Selenium  ranged  from  0.147  mg/Kg  in  the 
composite  of  largemouth  bass  (Nfpf97-1-3)  to  0.276  in  a  three  fish  composite  of  white  perch  (Nfpf97-4-6). 
PCB  Arochlor  1254  was  detected  at  a  concentration  of  0.33  mg/Kg  in  the  composite  sample  of  white 
perch  (Nfpf97-4-6).  Organochlorine  pesticides  were  not  detected.  This  data  was  sent  to  MDPH  for 
review.  MDPH  did  not  issue  a  fish  consumption  advisory. 
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Table  B1 1 .  Periphyton  population  and  abundance  data  collected  by  DWM  at  biomonitoring  stations  in  the 
Ten  Mile  River  Basin  between  7  and  17  September  1997. 


Station 

Date 

Location 

Habitat 

Genus 

Algal 
grouping 

Abundance 

Sevenmile  River 
SMOO 

10-Sep-97 

upstream  from  Draper  Avenue, 
North  Attleborough 

riffle 

Melosira 

diatoms 

very 
abundant 

Nostoc 

blue-green 

rare 

Lyngbya 

blue-green 

rare 

sewage 
fungus 

rare 

Fragilaria 

diatoms 

rare 

Synedra 

diatoms 

rare 

Speedway  (Thatcher) 
Brook  SW01M 

17-Sep-97 

downstream  from  Dexter  St., 
Attleboro 

pool 

Spirogyra 

green 

very 
abundant 

Ten  Mile  River 
TM01 

09-Sep-97 

downstream  from  Fuller  Street, 
Plainville 

riffle 

Lyngbya 

blue-green 

very 
abundant 

Phormidium 

blue-green 

abundant 

Ten  Mile  River 
TM02 

09-Sep-97 

downstream  from  West  Bacon 
St.,  Plainville 

riffle 

Lyngbya 

blue-green 

very 
abundant 

Ten  Mile  River 
TM04 

07-Sep-97 

upstream  from  Rte.  1,  North 
Attleborough 

riffle 

Spirogyra 

green 

very 
abundant 

Mougeotia 

green 

rare 

Ten  Mile  River 
TM06 

09-Sep-97 

upstream  from  North 
Attleborough  WWTP 

riffle 

Spirogyra 

green 

very 
abundant 

Ten  Mile  River 
TM06a 

09-Sep-97 

downstream  from  North 
Attleboro  WWTP 

cobble, 
riffle 

Kyliniella 

red 

common 

unidentified 

diatoms 

common 

Ten  Mile  River 
TM11 

10-Sep-97 

downstream  from  Tiffany  Street, 
Attleboro 

riffle,  run 

Vaucheria 

chrysophyta 

very 
abundant 

Ten  Mile  River 
TM14 

17-Sep-97 

downstream  from  Central  Ave., 
Seekonk,  MA/Pawtucket,  Rl 

riffle 

Spirogyra 

green 

very 
abundant 

Melosira 

diatoms 

common 

Coleochaete 

green 

rare 

Fourmile  Brook 
FM01 

10-Sep-97 

between  Greenfield  and  West 
Street,  Attleboro 

riffle,  run 

Lyngbya 

blue-green 

abundant 

Table  B12.  1997  Ten  Mile  River  Basin  Survey.  Fish  toxics  monitoring  data  for  the  north  basin  of  Falls 
Pond,  North  Attleborough.  The  reporting  units  are  mg/kg  unless  otherwise  noted.  All  concentrations  are 
in  wet  weight. 


Analysis 

Sample 

Collection 

Species 

Sample 

Length 

Weight 

PCB3 

Pesticides3 

# 

ID 

Date 

Code1 

TypeJ 

(cm) 

(gm) 

Cd 

Pb          Hg          As 

Se 

%  Lipids 

(ug/g) 

(ug/g) 

Fails  Pond  (north  basin) 

,  *  **  ^     ™ 

•'  »  ■•»> 

''v'H-S;:i:!':;;i,;-.i:.i'.":,t'i'-v'v,:;^-...: 

Station  F0044 

97020 

NFPF97-1 
NFPF97-2 
NFPF97-3 

09/09/97 
09/09/97 
09/09/97 

LMB 
LMB 
LMB 

C 
C 
C 

35.0 
366 
35.5 

660 

740 
760 

<0.020 

<0.140    0  300    <0.040 

0  147 

0.24 

ND 

ND 

97021 

NFPF97-4 
NFPF97-5 
NFPF97-6 

09/09/97 
09/09/97 
09/09/97 

WP 
WP 
WP 

C 
C 
C 

28.3 
27.8 
28.9 

400 
340 
360 

<0.020 

<0.140    0.240    <0.040 

0.276 

2.3 

0.33' 

ND 

97022 

NFPF97-7 
NFPF97-8 
NFPF97-9 

09/09/97 
09/09/97 
09/09/97 

BC 
BC 
BC 

C 
C 
C 

27.0 
25.4 
25.2 

300 
290 
280 

<0.020 

<0.140    0.145    <0.040 

0.150 

0.16 

ND 

ND 

Species     black  crappie  (BC)  Pomoxis  nigromaculatus 

largemouth  bass  (LMB)  Micropterus  salmoides 
white  perch  (WP)  Morone  americana 


Sample  Type     (All  samples  were  fillets  with  skin  off.) 
Composite  (C) 
Individual  (I) 


Analyzed  just  beyond  the  EPA  recommended  holding  time  although  extraction  was  within  holding  time. 
ND  -  not  detected  or  analytical  result  is  at  or  below  established  minimum  detection  limit  (MDL) 


*  Arochlor  1245 
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Lakes/Ponds 

Lake  synoptic  survey  results  (MA  DEP  1997d)  are  presented  in  Table  B13. 


Table  B13.   1997  DEP  DWM  Ten  Mile  River  Basin  lake  survey  data. 

LAKE  and  LOCATION 

SIZE 
(Acres) 

TROPHIC 
STATE 

OBSERVATIONS  and/or 
OBJECTIONABLE  CONDITIONS 

POTENTIAL  THREATS  TO 
WATER  QUALITY 

Cargill  Pond,  Plainville 

5 

E 

Water  level  very  low,  heavy  turbidity 
(brown  color),  low  transparency, 
heavy  vegetation,  siltation. 

Gravel  operation  runoff 

Central  Pond,  Seekonk, 
MA/Pawtucket/Providence,  Rl 

139 

H 

Dense  algal  bloom/mats  covering 
approximately  10%  of  lake  area. 

Road  runoff 

Chestnut  Street  Pond, 
Plainville 

10 

- 

Totally  dry.  Lythrum  salicaria 
present. 

Lake  Como,  Attleboro 

5 

H 

Excessive  turbidity,  non-native 
aquatic  plant  (Cabomba  caroliniana), 
low  transparency,  dense  algal 
bloom.  Lythrum  salicaria  also 
present. 

Road  runoff 

Dodgeville  Pond,  Attleboro 

47 

H 

Dense  algal  bloom,  moderate 
turbidity.  Lythrum  salicaria  present. 

Railroad,  new  road  construction 

Falls  Pond  (North  Basin), 
North  Attleborough 

62 

E 

Excessive  turbidity,  low 
transparency,  water  level  down 
approximately  6',  algal  bloom. 
Lythrum  salicaria  present. 

Road  runoff  (erosion  and  storm 
water  controls  present  @ 
Reservoir  Road  no  longer 
effective),  dam  repair 

Falls  Pond  (South  Basin), 
North  Attleborough 

60 

M 

Moderate  turbidity,  algal  bloom,  Non- 
native  plants  (Myriophyllum 
heterophyllum).  Lythrum  salicaria 
present. 

Road  runoff,  power  lines, 
residential  development 

Farmers  Pond,  Attleboro 

9 

H 

Lemna  sp.  covers  most  of  surface 
area.  Lythrum  salicaria  present. 

Residential  development, 
highway  runoff 

Fuller  Pond,  Plainville 

4 

E 

Moderate  turbidity,  algal  mats, 
excessive  vegetation,  Myriophyllum 
sp.  needs  confirmation.  Lythrum 
salicaria  and  Phragmites  sp.  also 
present. 

Waterfowl  population,  gravel 
operation  runoff 

Greenwood  Pond,  Mansfield/ 
North  Attleborough 

153 

M 

Moderate  turbidity,  slight  algal 
bloom. 

Development,  road  runoff 

Hebronville  Pond,  Attleboro 

16 

H 

Dense  algal  bloom/mats.  Lythrum 
salicaria  present. 

Heavy  shoreline  development 

Hoppin  Hill  Reservoir  **, 
North  Attleborough 

30 

U 

Moderate  turbidity,  water  level  very 
low,  silt. 

Possibly  dam  repair,  residential 
development,  water  withdrawal 

Luther  Reservoir  **,  North 
Attleborough/  Attleboro 

12 

E 

Moderate  turbidity,  algal  bloom. 
Lythrum  salicaria  present. 

Runoff,  residential  development 
on  shore 

Manchester  Pond  Reservoir 
",  Attleboro 

218 

U 

Lythrum  salicaria  present. 

Rte  95  adjacent  to  Southeast 
Shore,  gulls 

Mechanics  Pond,  Attleboro 

9 

H 

Moderate  algal  bloom,  silt,  surface 
scum  with  Lemna  sp.  and  algae, 
approximately  50%  of  area  covered 
with  Lemna  sp.  Lythrum  salicaria 
present. 

Residential  and  industrial 
development 

**  Indicates  Class  A  (water  supply)  waterbody;  all  others 
Trophic  State  Codes  0=  Oligotrophic,  M=  Mesotrophic,  E: 


are  Class  B. 

=  Eutrophic,  H=  Hypereutrophic,  U=  Undetermined. 
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TABLE  B13  (continued). 

1997  DEP  DWM  Ten 

Mile  River  Basin  lake  survey  data. 

LAKE  and  LOCATION 

SIZE 
(Acres) 

TROPHIC 
STATE 

OBSERVATIONS  and/or 
OBJECTIONABLE  CONDITIONS 

POTENTIAL  THREATS  TO 
WATER  QUALITY 

Orrs  Pond  **,  Attleboro 

48 

U 

Non-native  plants  (Myriophyllum 
spicatum).  Lythrum  salicaria 
present. 

None  noted 

Pawtucket  Pond,  Seekonk, 
MA/  Pawtucket,  Rl 

30 

Pond  reduced  to  a  river  channel, 
wetland  and  terrestrial  plant 
encroachment,  moderate  turbidity 
and  algal  bloom.  Lythrum  salicaria 
present. 

Runoff,  wastewater  treatment 
plant 

Plain  Street  Pond,  Mansfield 

15 

H 

Moderate  turbidity  and  algal 
blooms/mats,  90%  cover  of  dense 
aquatic  plants  (only  a  channel 
through  center  of  pond  with  scant 
surface  cover),  silt/muck,  Non- 
native  plants  (Cabomba 
caroliniana).  Lythrum  salicaria  also 
present. 

Residential  development,  road 
runoff 

Ten  Mile  Reservation  Pond, 
Pawtucket,  Rl 

19 

E 

Moderate  turbidity,  dense  algal 
bloom,  silt,  approximately  75% 
pond  covered  with  lilies  and  algae. 
Lythrum  salicaria  and  Phragmites 
sp.  also  present. 

Runoff,  erosion,  waterfowl, 
Pawtucket  Country  Club 

James  V.  Turner  Reservoir, 
Seekonk,  MA/Providence, 
Rl 

124 

H 

Moderate  turbidity,  dense  algal 
bloom/mats,  silt. 

Heavy  road  runoff,  bank  erosion 

Wetherells  Pond,  Plainville 

13 

E 

Moderate  turbidity,  dense  algal 
bloom,  low  transparency,  very 
heavy  algae  mats  (Lemna  sp., 
Wolffia  sp.,  algae)  cover 
approximately  75%  area.  Lythrum 
salicaria  and  Phragmites  sp.  also 
present. 

Cemetery,  residential 

Whitings  Pond,  North 
Attleborough 

21 

M 

Water  level  appeared  low  (down 
approximately  6'),  slight  to 
moderate  algal  bloom.  Lythrum 
salicaria  and  Phragmites  sp.  also 
present. 

Dense  residential  development, 
road  runoff,  dam  repair 

**  Indicates  Class  A  (water  supply)  waterbody;  all  others  are  Class  B. 

Trophic  State  Codes  0=  Oligotrophic,  M=  Mesotrophic,  E=  Eutrophic,  H=  Hypereutrophic,  U=  Undetermined. 
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APPENDIX  C  -  DEP  BIOMONITORING  TECHNICAL  MEMORANDUM 

To:  Ten  Mile  River  Watershed  Team,  David  Burns,  DEP,  SERO 

From:  Robert  Nuzzo,  DWM 

Date:  25  March  1997 

Subject:  Results  of  1990  biomonitoring  in  the  Ten  Mile  River  watershed. 

As  part  of  the  water  quality  monitoring  program  conducted  in  the  Ten  Mile  River  watershed  in  1990, 
benthic  macroinvertebrate  samples  were  collected  on  17,  18,  and  19  September.  The  samples  were 
collected  from  1 1  stations  within  the  watershed: 

SMOO-Located  in  the  Sevenmile  River  downstream  from  Draper  Avenue,  North  Attleborough,  MA. 
This  site  was  intended  as  one  of  the  two  watershed  references. 

TM01-The  most  upstream  sampling  location  on  the  Ten  Mile  River,  it  was  situated  just 
downstream  from  Fuller  Street  (outlet  of  Fuller  Pond),  Plainville,  MA.  This  was  also  used  as  a 
watershed  reference  station. 

TM02-Ten  Mile  River  upstream  from  West  Bacon  Street,  Plainville,  MA 

TM04A--Ten  Mile  River  behind  trailer  park  upstream  from  East  Washington  St.  (Route  1),  North 
Attleborough,  MA 

TM06--Ten  Mile  River  upstream  from  Cedar  Street,  North  Attleborough,  MA.  This  station  served 
as  the  upstream  bracket  for  the  North  Attleborough  wastewater  treatment  plant. 

TM06A-Ten  Mile  River  downstream  from  Cedar  Street  and  the  wastewater  treatment  plant 
discharge,  North  Attleborough. 

TM08A--Ten  Mile  River  downstream  from  Olive  Street,  Attleboro,  MA. 

TM1 1-Ten  Mile  River  downstream  from  Tiffany  Street,  Attleboro,  MA. 

TM12-Ten  Mile  River  downstream  from  Hebronville  Dam  (off  Bridge  Street)  and  the  railroad 
bridge,  Attleboro.  The  station  served  as  the  upstream  bracket  for  the  Attleboro  wastewater 
treatment  plant. 

TM14-Ten  Mile  River  downstream  from  the  Attleboro  wastewater  treatment  plant  and  Central 
Avenue,  Pawtucket,  Rl. 

SW01  --Speedway  Brook  downstream  from  Route  152,  Attleboro,  MA. 

Laboratory-sorted  random  100-organism  subsamples  were  taken  from  each  sample  within  a  few  weeks  of 
collection;  but  no  taxonomy  was  done  on  these  specimens  at  that  time.  We  have  recently  brought  the 
specimens  out  to  do  family-level  taxonomy  in  the  event  the  biomonitoring  data  may  be  of  use  to  you  in 
planning  your  information/data  needs  for  the  upcoming  survey  year  (1997). 

By  using  the  counts  of  families  present,  RBP  II  (Plafkin  et  al.  1989)  metrics  can  be  calculated.  These 
metrics  are  then  compared  against  those  from  a  reference  station  (usually  a  site  upstream  on  the  same 
stream  or  a  surrogate  within  the  watershed)  and  used  to  score  the  relative  status  of  the  health  of  the 
aquatic  community.  With  family-level  identifications  the  categories  that  can  be  differentiated  are  non- 
impaired,  moderately  impaired,  and  severely  impaired.  This  is  a  good  screen  for  sites  that  are  in  good 
health  and  for  sites  that  are  in  need  of  urgent  attention.  Those  sites  that  score  in  the  moderately  impaired 
category,  however,  need  to  be  looked  at  in  more  depth,  in  the  context  of  supporting  data,  or  may  require 
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additional  data  collections  to  clarify  their  status.   Identifying  specimens  to  genus/species  can  help  remove 
some  ambiguities  in  the  data,  and  results  in  scoring  categories  of  non-impaired,  slightly  impaired, 
moderately  impaired,  and  severely  impaired.   In  any  event,  a  result  of  moderately  impaired  from  family- 
level  identifications  indicates  a  need  for  some  kind  of  follow-up,  such  as  carrying  out  the  taxonomy  beyond 
family  or  collection  of  additional  monitoring  data. 

SAMPLING  AND  LABORATORY  METHODS 

Benthic  macroinvertebrates  were  collected  by  kicking  substrates  in  front  of  a  D-net  while  slowly  moving 
upstream  (traveling  kick-sample  technique).  A  total  of  2  m2  of  stream  bottom  was  sampled  and 
composited  into  a  single  sample  from  each  site.  Samples  were  preserved  in  the  field  using  95%  ethanol 
and  processed  at  the  OWM  facility.  Processing  involved  draining  the  preservative  through  a  number  30 
soil  sieve  and  transferring  all  sample  materials  to  a  gridded  pan;  a  small  amount  of  water  was  added  to 
aid  in  distributing  the  material  across  the  pan.  Grids  were  selected  through  a  randomized  process  and 
organisms  were  extracted  from  the  grids  until  a  count  of  approximately  100  had  been  reached.  The 
extracted  organisms  were  preserved  in  70%  ethanol  and  later  identified  to  family. 

RESULTS 

The  list  of  taxa  and  their  relative  abundance  at  each  station  is  shown  in  Table  C1 .  These  data  were  used 
to  calculate  richness  (number  of  different  families  represented),  biotic  index,  EPT  index, 
EPT/Chironomidae,  scrapers/filtering  collectors,  percent  contribution  of  dominant  family,  and  percent 
similarity  to  reference  community.  These  metrics  were  compared  to  the  values  from  a  reference  to  obtain 
an  impairment  score.  Two  different  "reference"  comparisons  were  made:  using  the  most  upstream  site 
available  on  the  Ten  Mile  River  (Table  C2);  and  using  upstream/downstream  pairs  bracketing  the  North 
Attleborough  and  Attleboro  wastewater  treatment  plants  (Table  C3).  For  some  of  the  sites--TM01 ,  TM02, 
and  SMOO-comparisons  were  made  to  1984  data  adapted  to  the  RBP  II  analysis.  The  adapted  taxa  list 
based  on  the  1984  species  (Johnson,  et  a/.,  1986)  list  is  shown  in  Table  C4,  while  the  corresponding  RBP 
II  data  summary  for  the  1990  to  1984  comparisons  is  in  Table  C5. 

Most  of  the  sites  sampled  had  relatively  low  habitat  scores  (perfect  score  is  135).  In  many  cases  these 
scores  resulted  from,  or  were  at  least  suggestive  of,  erosional  and  NPS  pollution  problems  leading  to 
habitat  degradation.  While  locating  and  identifying  nonpoint  sources  was  not  part  of  the  scope  of  the  1990 
assessments,  the  habitat  descriptions  often  flagged  some  of  these  problems  or  indicated  where  efforts 
might  be  focussed  to  address  them. 

For  each  site  a  list  of  upstream  influences  is  provided  to  lend  perspective  to  benthic  invertebrate  results. 
Although  the  list  is  identified  as  intervening  "discharges"  I  have  included  other  influences  I  feel  may  be 
important-most  notably,  impoundments  and  tributaries.    Since  nearly  all  of  the  discharges  have  been 
removed  from  the  river  I  have  included  the  discontinued  discharges  noting  in  parentheses  that  they  are 
historical.  This  information  may  be  useful  in  trying  sort  out  causes  of  current  ecological  conditions,  from 
these  and  future  data. 

SM00  Sevenmile  River  downstream  from  Draper  Avenue,  North  Attleborough,  MA  (19  Sept.  1990) 

HABITAT 

Habitat  for  fishes  and  aquatic  macroinvertebrates  at  this  station  was  judged  to  be  very  good.  The  total 
habitat  score  for  this  site  was  116,  much  higher  than  all  but  the  two  most  downstream  sampling  sites  in 
the  watershed.  About  80%  of  the  bottom  substrates  were  cobble  and  boulder.  No  local  watershed 
erosion  was  noticed,  although  some  potential  for  nonpoint  source  (NPS)  pollution  was  identified  in 
conjunction  with  DPW  "dirt"  piles.  The  eastern  bank  was  densely  vegetated  with  shrubs  (Cornus  sp.) 
while  the  western  bank  had  extensive  stands  of  Phragmites  sp. 

BENTHOS 

SM00  was  selected  as  a  reference  site  for  biomonitoring  results  within  the  Ten  Mile  River  watershed 
because  there  were  no  NPDES  permitted  discharges  upstream  from  it  and  it  is  included  in  a  reach 
designated  Class  A  (public  drinking  water  supply)  by  the  Water  Quality  Standards.  Indeed,  the 
expectation  was  that  the  attributes  of  the  macroinvertebrate  assemblage  would  set  a  high  "standard"  for 
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comparison  of  the  other  sites  in  the  watershed.  Yet  when  TM01  was  used  as  the  reference  site  SMOO 
was  ranked  as  moderately  impaired.  This  is  surprising  because  TM01  had  some  obvious  habitat 
problems,  resulting  in  a  habitat  score  only  about  two-thirds  that  of  SMOO.  Moderately  impaired  was  also 
the  result  when  SMOO  was  compared  to  itself  from  1 984  data.  This  may  indicate  water  quality  has  been 
deteriorating  in  the  river.  Given  the  Class  A  status  and  high  habitat  score  of  SMOO,  these  results  suggest 
a  need  for  a  more  thorough  investigation  of  the  river  corridor  to  try  to  identify  potential  nonpoint  sources  of 
pollution,  better  analyze  why  this  site  apparently  is  not  measuring  up  to  its  potential,  and  determine  if 
appropriate  practices  are  being  employed  to  protect  the  Class  A  status  of  the  Sevenmile  River. 

TM01   Ten  Mile  River  downstream  from  Fuller  Pond  and  Fuller  Street,  Plainville,  MA  (17  Sept.  1990) 

HABITAT 

The  habitat  at  this  site  scored  76,  lower  than  nearly  every  other  site  sampled  in  this  watershed.  The 
biggest  habitat  problems  appeared  to  be  associated  with  scour  and  deposition  of  fine  sediment  materials 
(15  to  20  cm  deep  in  spots).  Field  notes  indicated  that  this  problem  was  probably  connected  to  a  gravel 
company  upstream  from  Fuller  Pond.   Evidently  a  heavy  rainfall  (approx.  18  cm,  or  seven  inches)  caused 
the  company's  siltation  lagoon  to  overflow  and  carry  a  heavy  silt  load  into  Fuller  Pond-and,  presumably, 
the  Ten  Mile  River. 

BENTHOS 

In  spite  of  the  habitat  problems  at  TM01 ,  the  assemblage  of  macroinvertebrates  indicated  better  health 
than  at  any  of  the  other  sampling  locations.  Had  there  been  a  reference  site  available  in  this  watershed 
that  was  unimpacted  by  human  activities  TM01  likely  would  not  have  scored  well.  Indeed,  when 
compared  against  data  from  this  same  site  in  1984  the  RBP  II  analysis  of  the  1990  data  indicated  a  status 
of  moderately  impaired  (Table  C5). 

Upstream  "discharges":  Lorusso  Corp.;  Fuller  Pond. 

TM02  Ten  Mile  River  upstream  from  Bacon  Street,  Plainville,  MA  (17  Sept.  1990) 

HABITAT 

The  land  use  along  this  stretch  of  the  river  was  characterized  as  industrial.  Even  so,  the  habitat  score  was 
92,  slightly  better  than  at  TM01 .  The  major  mark-downs  appeared  to  be  related  to  substrate  and  flow 
inadequacies.  No  obvious  NPS  problems  were  recorded  but  a  parking  lot  adjacent  to  the  stream  bank 
was  identified  as  a  potential  source. 

BENTHOS 

This  site  scored  as  moderately  impaired  compared  against  both  TM01  in  1990  and  TM02  in  1984.  The 
extreme  imbalance  in  the  assemblage  and  the  paucity  of,  in  particular,  mayflies  and  caddisflies  make  this 
community  appear  more  unhealthy  than  its  ranking  might  suggest  (i.e.,  I'm  surprised  it  didn't  score  in  the 
severely  impaired  range).  It  is  probably  a  good  idea  to  look  carefully  at  any  instream  chemistry  data, 
discharge  monitoring  reports,  and  sediment  data  that  may  be  available.  It  may  also  be  worthwhile  to 
complete  the  taxonomy  to  genus/species  on  this  sample. 

Intervening  discharges:  Whiting  and  Davis  (historical). 

TM04A  Ten  Mile  River  upstream  from  East  Washington  Street  (Rte.  1)  North  Attleborough,  MA  (18  Sept. 
1990) 

HABITAT 

The  habitat  score  at  this  site  was  69,  the  lowest  score  among  the  sites  sampled  (still  91%  of  the  reference 
station  habitat  score).  The  major  habitat  deficiencies  appeared  to  be  related  to  channelization  and  flow 
status.  Some  potential  for  NPS-related  problems  was  noted.  Some  oiliness  of  the  sediments  was 
detected,  and  there  was  siltation  along  the  stream  margins  and  even  around  the  cobble/gravel  substrates. 

BENTHOS 

The  score  for  TM04A  ranked  the  site  as  moderately  impaired.  The  difference  in  the  habitat  score  as 
compared  to  the  reference  is  not  sufficient  to  account  for  the  impairment  ranking. 
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Intervening  "discharges":  Hilsinger  Corp.  (historical);  Cook-Horton  (historical);  L.S.  Peterson  Co. 
(historical);  N.  Attleborough  Taps  (historical);  Handy  &  Harmon  (historical);  L.G.  Balfour  (historical); 
Wetherells  Pond;  Whiting  Pond. 

TM06  and  TM06A  Ten  Mile  River  upstream  (TM06)  and  downstream  (TM06A)  from  Cedar  Street  and  the 
wastewater  treatment  plant,  North  Attleborough,  MA  (18  Sept.  1990) 

HABITAT 

These  two  sites  were  only  about  300  m  apart  and  were  selected  to  bracket  the  discharge  from  the  North 
Attleborough  wastewater  treatment  plant.  There  was  no  evidence  of  local  watershed  erosion  and  no 
potential  nonpoint  sources  of  pollution  were  identified.  The  habitat  score  at  TM06  was  82  and  at  TM06A 
was  91. 

BENTHOS 

TM06  ranked  as  moderately  impaired  relative  to  TM01 .  TM06A  was  ranked  as  moderately  impaired 
against  both  TM01  and  TM06.  Because  the  habitat  score  at  TM06  was  lower  than  the  score  downstream 
at  TM06A,  and  because  of  how  tightly  these  locations  bracketed  the  wastewater  discharge,  the 
degradation  in  community  health  evident  from  the  benthos  data  is  likely  due  to  the  intervention  of  the 
wastewater  discharge,  and  not  habitat  quality  differences. 

Intervening  "discharges":  between  TM04  and  TM06--C.  Ray  Randall  (historical),  B&J  Manufacturing 
(historical),  and  Falls  Pond;  between  TM06  and  TM06A-North  Attleborough  wastewater  treatment  plant. 

TM08A  Ten  Mile  River  downstream  from  Olive  Street,  Attleboro,  MA  (17  Sept.  1990) 

HABITAT 

The  habitat  score  here  was  94.  The  surrounding  land  use  was  characterized  as  predominantly  forest,  but 
with  some  commercial  uses  present.  Field  notes  indicated  local  watershed  erosion  was  moderate  and 
that  some  potential  for  NPS  pollution  existed  in  conjunction  with  a  coal  or  asphalt  pile  downstream  from 
Olive  Street.  Sand  deposits  were  observed  instream  and  filling  catch  basins.  Chlorine  odors  wafted 
through  periodically,  and  the  water  was  slightly  turbid  and  gray  (often  an  indicator  of  untreated  or 
insufficiently  treated  sewage). 

BENTHOS 

The  RBP  II  score  for  TM08A  placed  it  in  the  moderately  impaired  category.  This  situation  should  be 
investigated  further  to  see  if  it  is  attributable  to  erosion/NPS  problems  or  residual  effects  of  discharges 
(past  and  present).  One  potentially  important  influence  between  TM06A  and  TM08A  is  the  confluence 
with  the  Bungay  River. 

Intervening  "discharges":  Walton  and  Lonsbury  (historical),  Mt.  Vernon  Silver  (historical);  L.G.  Balfour 
(historical);  Foster  Metal  Products  (historical);  Lambert  Anodizing  (historical);  Montrose-Heuser 
(historical);  Farmers  Pond;  Mechanics  Pond;  Bungay  River. 

TM11  Ten  Mile  River  downstream  from  Tiffany  Street,  Attleboro,  MA  (19  Sept.  1990) 

HABITAT 

This  habitat  score  was  90.  Predominant  surrounding  land  use  was  forest,  with  some  residential.  No  local 
watershed  erosion  or  NPS  pollution  was  evident  at  the  time  of  sampling.  The  water  column  was  clear  and 
colorless  and  no  odors  were  detected. 

BENTHOS 

This  site  fell  into  the  moderately  impaired  category.  Given  the  habitat  score  and  the  lack  of  obvious 
indications  of  erosion  or  NPS  problems,  a  better  result  was  expected  here.  It  is  difficult  to  tell  if  this  result 
is  because  of  polluting  influences  downstream  from  TM08A,  or  if  improvements  in  water  quality  between 
the  two  locations  are  simply  too  slight  to  detect  with  this  analysis. 

Intervening  "discharges":  Leavens  Corp.  (historical);  Speedway  Brook;  Dodgeville  Pond. 


Ten  Mile  River  Basin  1997  Water  Quality  Assessment  Report  Appendix  C  C4 

52append.doc  DWMCN18.0 


TM12  Ten  Mile  River  downstream  from  Hebronville  Dam  (off  Read  Street),  Attleboro,  MA  (20  Sept.  1990) 

HABITAT 

The  habitat  score  was  108,  one  of  the  highest  among  the  sampled  sites.  The  surrounding  land  uses  were 
a  mix  of  industrial  and  residential  upstream  and  field  and  forest  downstream.  No  evidence  of  local 
watershed  erosion  or  NPS  problems  was  detected  at  the  time  of  sampling.  The  water  column  was  clear 
and  colorless. 

BENTHOS 

This  site  scored  in  the  moderately  impaired  category,  in  spite  of  a  good  habitat  score  and  no  obvious 
erosion  or  NPS  problems. 

Intervening  "discharges":  Handy  and  Harmon  (historical)  and  Hebronville  Impoundment. 

TM14  Ten  Mile  River  downstream  from  Central  Avenue,  Pawtucket,  Rl  (20  Sept.  1990) 

HABITAT 

The  habitat  score  was  1 1 3,  one  of  the  two  highest  scores  among  the  sites  sampled.  The  predominant 
surrounding  land  use  was  commercial.  Slight  areas  of  erosion  were  noticed  along  the  river  banks  and 
potential  sources  of  NPS  contamination  were  present.  The  water  column  was  clear  and  colorless  at  the 
time  of  sampling. 

BENTHOS 

The  data  from  this  site  produced  a  rating  of  moderately  impaired  when  compared  against  TM01,  but  non- 
impaired  against  TM12.  It  appears,  then,  that  the  wastewater  treatment  plant  does  not  cause  further 
degradation  in  water  quality  at  this  point  in  the  river. 

Intervening  "discharges":  Attleboro  wastewater  treatment  plant;  Sevenmile  River;  unnamed  impoundment 
(upstream  from  the  treatment  plant). 

SW01   Speedway  Brook  downstream  from  route  152,  Attleboro,  MA  (19  Sept.  1990) 

HABITAT 

The  habitat  score  was  76.  The  surrounding  land  uses  were  predominantly  a  mix  of  forest  and  field.  There 
were  no  indications  of  erosion  or  potential  NPS  problems  in  the  immediate  drainage  area.  The  riffle 
habitat  in  this  reach  was  restricted  to  a  small  area  close  to  the  bridge.  The  water  column  appeared  to  be 
clear  and  colorless-a  decided  improvement  over  its  appearance  during  the  1984  survey. 

BENTHOS 

This  site  was  rated  moderately  impaired.  In  spite  of  the  visual  indications  of  improvements  in  the  water 
quality  of  Speedway  Brook  it  may  be  that  more  time  is  required  to  see  significant  improvements  reflected 
in  instream  communities.  A  more  sensitive  analysis  (e.g.,  RBP  III)  may  be  able  to  reveal  slight 
improvements  here. 

Upstream  discharges:  Leach  and  Garner  (historical),  Swank  Inc.  (historical),  and  Robbins  Co.  (historical). 

SUMMARY  AND  RECOMMENDATIONS 

The  RBP  II  analysis  showed  all  sites  sampled  in  this  watershed  to  be  moderately  impaired  when 
compared  against  the  most  upstream  site  on  the  Ten  Mile  River.  Habitat  scores  at  all  sites  were  at  least 
90%  of  the  reference  site  habitat  score  (all  but  two  were  higher)  suggesting  that  habitat  factors  alone  are 
not  limiting  benthic  communities  at  these  sites.  Inasmuch  as  most  of  the  direct  discharges  have  been 
eliminated  from  the  river  the  question  arises  as  to  whether  there  are  residual  effects  from  them.  It  is  also 
possible  that  nonpoint  source  pollution  or  illegal  discharges  are  causes  of  the  detected  impairment,  or  that 
they  are  slowing  the  recovery  of  the  river  since  the  discharges  have  been  eliminated. 

A  few  sites  stand  out  as  particularly  high  priority  in  spite  of  the  fact  all  sites  scored  the  same.  The  most 
obvious  of  these  is  the  Sevenmile  River  at  SM00.   Its  habitat  score  and  Class  A  status  mean  that  it  should 
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have  exhibited  the  healthiest  RBP  II  score  in  the  watershed.  More  intensive  investigation  of  this  river 
should  be  done  to  corroborate  this  finding  and  to  scrutinize  measures  being  taken  to  protect  its  Class  A 
status. 

The  field  descriptions  and  resultant  habitat  score  at  TM01  document  habitat  damage  caused  by  deposition 
of  fine  sediment  materials.  The  causes  of  this  problem  need  to  be  investigated.  The  sand  and  gravel 
company  should  be  scrutinized  to  see  if  they  are  taking  adequate  steps  to  prevent  fine  materials  from 
migrating  into  Fuller  Pond,  and  eventually  into  the  Ten  Mile  River.  At  the  same  time,  however,  other  land 
uses  upstream  from  TM01  should  also  be  examined  as  possible  sources  of  sediment  loading. 

While  TM02  ranked  the  same  as  all  the  remaining  sites  (moderately  impaired)  I  would  place  it  at  a  higher 
priority  for  follow-up  than  the  others  for  two  reasons.  One  is  that  its  habitat  score  is  slightly  better  than 
TM01  's  and  the  other  is  that  it  is  only  a  short  distance  downstream  from  TM01 .   In  this  context  it  should 
have  been  the  most  similar  to  the  reference  community  and  yet  it  was  the  least.  Additional  biomonitoring 
work  should  probably  be  done  here  along  with  sediment  sampling  and  a  thorough  reconnaissance  of  the 
reach  upstream  to  TM01  to  identify  possible  nonpoint  sources  of  pollution. 

Depending  on  resources  and  other  priorities  of  the  team,  probably  all  of  the  sites  used  in  1990  should  be 
sampled  again  for  macroinvertebrates,  sediment,  and  water  quality.  A  more  intensive  effort  should  be 
made  to  investigate  possible  problem  spots  in  each  reach  and  identifying  the  probable  causes  of 
ecological  impairment  based  on  the  data  presented  here.  Together,  past  and  present  data  can  help  sort 
out  to  what  extent  the  Ten  Mile  River  is  still  suffering  from  past  damage  and  to  what  extent  existing 
pressures  are  causing  harm. 

cc:  A.  Johnson 

R.  McVoy 
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Table  C1.  List  of  macroinvertebrate  taxa  collected  by  DEP  DWM  from  stream  sites  in  the  Ten  Mile  River 
watershed  between  17  and  19  September  1990.  Sampling  sites  were  in:  Ten  Mile  River  (TM01,  TM02, 
TM04A,  TM06,  TM06A,  TM08A,  TM1 1 ,  TM12,  TM14);  Sevenmile  River  (SM00);  and  Speedway  Brook 
(SW01).  All  were  in  Massachusetts  except  TM14  (Pawtucket,  Rl). 


TAXA 

FFG 

TV 

TM01 

TM02 

TM04A 

TM06 

TM06A 

TM08A 

TM11 

TM12 

TM14 

SW01 

SM00 

Physidae 

GC 

8 

2 

Ancylidae 

SC 

7 

1 

Pisidiidae 

FC 

6 

1 

8 

2 

4 

5 

Tubificidae 

GC 

10 

6 

5 

Naididae 

GC 

9 

1 

10 

Lumbriculidae 

GC 

7 

2 

4 

11 

Glossophoniidae 

PR 

7 

1 

Erpobdellidae 

PR 

8 

2 

Asellidae 

GC 

8 

8 

4 

1 

8 

Crangonyctidae 

GC 

8 

1 

Gammaridae 

GC 

6 

95 

10 

Baetidae 

GC 

4 

3 

Heptageniidae 

SC 

4 

9 

1 

4 

1 

3 

1 

Aeschnidae 

PR 

3 

2 

1 

2 

Corydalidae 

PR 

5 

3 

1 

2 

6 

Philopotamidae 

FC 

3 

1 

Hydropsychidae 

FC 

4 

44 

2 

25 

55 

21 

13 

15 

19 

41 

78 

12 

Hydroptilidae 

GC 

4 

1 

2 

Limnephilidae 

SH 

4 

1 

1 

Elmidae 

SC 

4 

6 

1 

5 

3 

11 

90 

62 

9 

3 

2 

Tipulidae 

SH 

5 

2 

Simuliidae 

FC 

6 

30 

2 

10 

5 

48 

28 

3 

2 

16 

2 

8 

Chironomidae 

GC 

6 

4 

1 

37 

29 

11 

38 

3 

16 

35 

19 

30 

Empididae 

PR 

6 

2 

1 

3 

5 

1 

TOTAL 

99 

103 

92 

109 

90 

109 

114 

114 

107 

113 

95 
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Table  C3.  Summary  of  RBP  II  data  analysis  for  macroinvertebrate  communities  sampled  by  DEP  DWM  at 
stream  sites  bracketing  the  N.  Attleboro  (TM06  and  TM06A)  and  Attleboro  (TM12  and  TM14)  wastewater 
treatment  plants  in  the  Ten  Mile  River  watershed.  Seven  biological  metrics  were  calculated  for  taxa 
collected  at  each  station,  and  scored  (in  parentheses).  Scores  were  totaled  and  compared  to  the 
upstream  station  in  each  pair.  The  percent  comparability  to  the  reference  station  yields  a  final  impairment 
score  for  the  downstream  station. 

RBP  DATA  SUMMARY  FOR:  TEN  MILE  RIVER  WATERSHED       DATE:  1990 


Station  # 

TM061 

TM06A 

TM122 

TM14 

Stream 

Ten  Mile  River 

Ten  Mile  River 

Ten  Mile  River 

Ten  Mile  River 

Habitat  Score 

82 

91 

108 

113 

Taxa  Richness 

10 

(6) 

7 

(3) 

8 

(6) 

7 

(6) 

Biotic  Index 

4.76 

(6) 

5.39 

(6) 

4.74 

(6) 

4.96 

(6) 

EPT  Index 

3 

(6) 

2 

(0) 

2 

(6) 

2 

(6) 

EPT/Chironomidae 

2.07 

(6) 

2.18 

(6) 

1.3 

(6) 

1.3 

(6) 

Riffle  Community:  Scrapers/Filt.  Coll. 

0.14 

(6) 

0.043 

(3) 

2.5 

(6) 

0.21 

(6) 

%  Contribution  (Dominant  Family) 

50% 

(3) 

53% 

(0) 

54% 

(0) 

38% 

(3) 

Community  Similarity 

100% 

(6) 

45% 

(3) 

100% 

(6) 

42% 

(3) 

Total  Metric  Score 

39 

21 

36 

36 

%  Comparability  To  Reference  Station 

100% 

54% 

100% 

100% 

Biological  Status-  Degree  Impairment 

Reference 

Moderately  Impaired 

Reference 

Non-Impaired 

Upstream  reference  station  for  TM06A. 
2  Upstream  reference  station  for  TM14. 
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Table  C4.  List  of  macroinvertebrate  families  collected  by  DEP  DWM  from  stream  sites  in  the  Ten  Mile 
River  watershed  between  17  and  20  September  1984.  Sampling  sites  were  in:  Ten  Mile  River  (TM01, 
TM02,  TM04,  TM06,  TM06A,  TM08A,  TM1 1 ,  TM12,  TM14);  Sevenmile  River  (SM00);  and  Speedway 
Brook  (SW01 ).  All  were  in  Massachusetts  except  TM14  (Pawtucket,  Rl).    This  list  was  adapted  for  RBP 
analysis  from  the  1984  species  list  (Johnson,  et  al.  1986). 


TAXON 

FFG 

TOL. 
VAL. 

SM00 

TM01 

TM02 

TM04 

TM06 

TM06A 

TM08A 

TM11 

TM12 

TM14 

SW01 

Physidae 

GC 

8 

5 

Planorbidae 

SC 

6 

1 

1 

Tubificidae 

GC 

10 

4 

8 

12 

8 

4 

Naididae 

GC 

9 

1 

Lumbriculidae 

GC 

7 

6 

Erpobdellidae 

PR 

8 

1 

1 

Asellidae 

GC 

8 

1 

5 

1 

16 

4 

1 

Gammaridae 

GC 

6 

6 

1 

Hyalellidae 

GC 

8 

1 

2 

Hydracarina 

PR 

6 

2 

1 

Baetidae 

GC 

4 

1 

6 

1 

1 

Heptageniidae 

SC 

4 

1 

29 

1 

Ephemerellidae 

GC 

1 

1 

Caenidae 

GC 

7 

2 

Leptophlebiidae 

GC 

2 

13 

Aeschnidae 

PR 

3 

3 

Libellulidae 

PR 

9 

2 

Calopterygidae 

PR 

5 

5 

1 

Coenagrionidae 

PR 

9 

3 

3 

Sialidae 

PR 

8 

1 

2 

7 

Corydalidae 

PR 

5 

3 

5 

38 

Philopotamidae 

FC 

3 

1 

Polycentropodidae 

FC 

6 

4 

Hydropsychidae 

FC 

4 

26 

26 

3 

1 

65 

9 

14 

69 

3 

86 

1 

Hydroptilidae 

GC 

4 

1 

1 

Phryganeidae 

SH 

4 

2 

Leptoceridae 

PR 

4 

1 

6 

1 

7 

Halipildae 

SH 

5 

1 

Hydrophilidae 

PR 

5 

1 

2 

Elmidae 

SC 

4 

1 

7 

Tipulidae 

SH 

5 

3 

1 

2 

Ceratopogonidae 

PR 

6 

2 

1 

Simuliidae 

FC 

6 

6 

1 

1 

8 

6 

Chironomidae 

GC 

6 

41 

15 

65 

79 

20 

23 

20 

28 

57 

2 

81 

Empididae 

PR 

6 

3 

22 

34 

3 

11 

TOTAL 

99 

99 

97 

100 

102 

101 

100 

106 

97 

99 

97 
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Table  C5.  Summary  of  RBP  II  data  comparisons  for  macroinvertebrate  communities  sampled  by  DEP 
DWM  at  selected  stream  sites  in  the  Ten  Mile  River  watershed.  Seven  biological  metrics  were  calculated 
for  taxa  collected  at  each  station,  and  scored  (in  parentheses).  Scores  were  totaled  and  the  1990  data  set 
for  each  station  was  compared  to  its  1984  data  set  for  reference.  The  percent  comparability  to  the 
reference  station  yields  a  final  impairment  score  for  each  station. 


Station  # 

84-TM01 

90-TM011 

84-SM00 

90-SMOO^ 

84-TM02 

90-TM02J 

Stream 

Ten  Mile  River 

Ten  Mile  River 

Sevenmile  River 

Sevenmile  River 

Ten  Mile  River 

Ten  Mile  River 

Habitat  Score 

76 

116 

92 

Taxa  Richness 

13 

(6) 

10 

(3) 

14 

(6) 

13 

(6) 

14 

(6) 

6 

(3) 

Biotic  Index 

4.4 

(6) 

4.8 

(6) 

5.4 

(6) 

6.0 

(6) 

6.1 

(6) 

5.9 

(6) 

EPT  Index 

4 

(6) 

4 

(6) 

5 

(6) 

4 

(3) 

3 

(6) 

2 

(0) 

EPT/Chironomidae 

4.6 

(6) 

14 

(6) 

0.80 

(6) 

0.53 

(3) 

0.076 

(6) 

3.0 

(6) 

Riffle  Community: 
Scrapers/Filt.  Coll. 

1.1 

(6) 

0.20 

(0) 

0.033 

(6) 

0.12 

(6) 

0.67 

(6) 

0.25 

(3) 

%  Contribution  (Dom. 
Fam.) 

29 

(6) 

44 

(3) 

41 

(3) 

32 

(3) 

68 

(0) 

92 

(0) 

Community  Similarity 

100% 

(6) 

42% 

(3) 

100% 

(6) 

23% 

(0) 

100% 

(6) 

7% 

(0) 

Total  Metric  Score 

42 

27 

39 

27 

36 

18 

%  Compararbility  To 
Reference  Station 

Reference 

(27/42)    64 

Reference 

(27/39)    69 

Reference 

(18/36)    50 

Biological  Status- 
Degree  Impairment 

moderately 
impaired 

moderately 
impaired 

moderately 
impaired 

1  Ref.:  84-TM01 

2  Ref.:  84-SM00 

3  Ref.:  84-TM02 


Ten  Mile  River  Basin  1997  Water  Quality  Assessment  Report 
52append.doc  DWM  CN  18.0 


Appendix  C 


C11 


